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BIOMEDICAL  RESEARCH  POLICY  FOR  THE  21ST  CENTURY* 

by 

James  B.  Wyngaarden,  M.D.** 

Just  over  five  years  ago  it  was  my  pleasure  and  privilege  to  give  the 
keynote  address  at  the  first  Research  Day  observed  by  the  University  of 
Kansas  Medical  Center.    That  was  in  the  fall  of  1982,  not  long  after  I  was 
appointed  Director  of  the  National  Institutes  of  Health,  after  having 
served  as  a  member  of  the  faculty  of  an  academic  health  center  for  most  of 
my  career  prior  to  that  time.    Consequently  today  brings  back  to  me  the 
special  feeling  that  comes  from  associating  with  able  and  highly  motivated 
young  men  and  women. 

My  subject  today,  however,  is  not  the  past  but  the  future  for  which 
today's  training,  academic  preparation  and  research  investigation  is  the 
essential  prelude.    In  planning  for  my  talk  it  seemed  appropriate  to  the 
occasion  to  express  some  thoughts  on  biomedical  research  policies  and  their 
possible  effect  on  the  late  20th  and  early  21st  centuries. 

During  the  past  year  the  National  Institutes  of  Health  has  been 
observing  the  100th  anniversary  of  its  establishment.    In  the  course  of 
that  observance,  my  colleagues  and  I  have  made  a  substantial  number  of 
speeches  about  the  interesting  history  of  medical  science  since  1887.  In 
today's  talk  I  will  not  dwell  on  that  history,  but  in  order  to  discuss  our 
outlook  for  the  future  it  will  be  useful  for  me  to  relate  some  of  the 
events  of  the  past  to  the  current  situation,  and  from  that  to  venture  some 
ideas  regarding  the  future. 

One  of  the  themes  we  have  stressed  during  the  NIH's  year-long 
centennial  observance  is  the  importance  of  the  partnership  among 
government,  academia  and  industry  in  long-term  efforts  to  improve  the 

*Keynote  address  presented  at  the  Faculty  Research  Day, 

University  of  Kansas,  Kansas  City,  Kansas,  November  16,  1987. 

**Director,  National   Institutes  of  Health,  Bethesda,  Maryland 
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health  of  the  American  people  through  biomedical  research  and  the  application 
of  its  fruits. 

Biomedical  Research  as  a  Federal  Activity 

But  it  was  not  until  after  World  War  II  that  collaboration  between  the 
Federal  Government  and  academic  institutions  for  the  conduct  of  biomedical 
research  was  considered  as  an  appropriate  object  for  expenditure  of  Federal 
funds.    It  was  then  that  our  extramural  programs  began.    Since  that  time 
the  NIH  programs  have  exercised  a  powerful  influence  on  public  and  private 
American  universities.    The  cumulative  effect  has  been  particularly  marked 
in  the  area  of  the  biological  sciences  and  in  the  academic  medical  centers. 
The  substantial  and  increasing  funding  through  NIH  of  re  earch  conducted  at 
universities  and  academic  health  centers  has  permitted  appointments  of 
additional  faculty  oriented  toward  research.    Furthermore,  many  scientists 
trained  in  the  intramural  research  programs  of  the  NIH  have  become  senior 
faculty  members  and  administrators  in  both  basic  and  clinical  research 
institutions . 

When,  in  late  1944,  it  began  to  appear  that  the  war  could  be  brought 
to  a  successful  conclusion,  President  Franklin  D.  Roosevelt  addressed  a 
letter  to  the  Directo-  of  the  Office  of  Scientific  Research  and  Development, 
Dr.  Vannevar  Bush,  and  asked  his  recommendations  on  four  major  points.  The 
first  was  on  the  question  of  how  scientific  knowledge  gained  during  the  war 
could  safely  be  diffused  for  the  improvement  of  the  national  well-being. 
This  question  might  at  first  seem  strange,  but  it  was  wartime  and  much 
scientific  activity  was  classified. 

His  second  question  concerned  the  war  of  science  against  disease.  The 
answer  to  this  question  became  highly  significant  in  the  development  of  the 
National  Institutes  of  Health.    The  President  asked  what  could  be  done  to 
organize  a  program  for  continuing  in  the  future  the  work  that  had  been  done 
in  medicine  and  related  sciences. 

The  third  question  came  right  to  the  point.    Roosevelt  asked,  "What 
can  the  Government  do  now  and  in  the  future  to  aid  research  activities  by 
public  and  private  organizations?"* 
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Finally  the  question  was  asked  "Can  an  effective  program  be  proposed 
for  discovering  and  developing  scientific  talent  in  American  youth  so  that 
the  continuing  future  of  scientific  research  in  this  country  may  be  assured 
on  a  level  comparable  to  what  has  been  done  during  the  war?"''' 

Vannevar  Bush  responded  with  a  report  that  is  a  basic  statement  of 
Federal  science  policy.    One  of  his  responses  contained  a  classic  descrip- 
tion of  the  role  of  academic  institutions  in  research.    He  noted  that,  "The 
publicly  and  privately  supported  colleges,  universities  and  research 
institutes  are  the  centers  of  basic  research.    They  are  the  wellsprings  of 
knowledge  and  understanding.    As  long  as  they  are  vigorous  and  healthy,  and 
their  scientists  are  free  to  pursue  the  truth  wherever  it  may  lead,  there 

will  be  a  flow  of  new  scientific  knowledge  to  those  who  can  apply  it  in 

2 

government,  in  industry,  and  elsewhere." 

During  the  war  years  essentially  all  of  the  American  scientific 
community  had  been  mobilized  to  serve  military  needs.    Grants  and  contracts 
were  awarded  to  American  academic  institutions,  hospitals,  and  independent 
laboratories  for  the  conduct  of  research  on  health  problems  expected  to  be 
encountered  by  members  of  the  armed  services.    Something  over  500  grants 
and  contracts  for  medical  research  were  awarded  during  the  war  years. 
About  250  awards  were  still  active  when  the  Office  of  Scientific  Research 
and  Development  was  disbanded  in  1945.    The  ongoing  projects  were  turned 
over  to  the  NIH  for  administration. 

That  was  a  turning  point  in  our  history.    The  action  had  a  twofold 
meaning.    It  meant  that  for  the  first  time  approval  was  given  to  Federal 
support  for  biomedical  research  in  non-government  laboratories  during 
peacetime.    Further,  the  action  in  effect  designated  the  NIH  as  the 
principal  biomedical  research  arm  of  the  Federal  Government. 

The  post  World  War  II  period  in  the  United  States  was  a  time  of 
ebullient  confidence  that  our  Nation  could  accomplish  any  task,  no  matter 
how  difficult,  if  it  decided  to  do  so.    This  climate  of  optimism  was 
channeled  by  leaders  in  science  and  medicine  as  a  driving  force  for  the 
establishment  of  the  modern  NIH. 
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Extramural  Research—The  Federal -Academic  Partnership 

No  patterns  existed  for  administering  our  extramural  grant  program, 
but  in  little  more  than  a  year  after  the  passage  of  the  authorizing 
legislation  a  system  was  put  in  place  that  has  stood  the  test  of  time  and 
serves  as  a  model  for  granting  organizations. 

The  system  was  built  on  the  basic  tenet  that  it  should  protect  the 
integrity  and  the  independence  of  the  research  worker  and  his  freedom  from 
control,  direction,  regimentation  and  outside  interference.    It  mandated 
the  selection  in  open  competition  of  projects  to  be  supported,  relying 
heavily  on  the  appraisals  of  non-Federal  scientists.    In  this  manner  the 
system  was  designed  to  use  the  expertise  of  scientists  throughout  the 
Nation,  both  in  the  conception  and  conduct  of  the  research  and  in  the 
evaluation  of  research  proposals. 

Two  generations  of  research  investigators  and  health  practitioners 
have  been  the  beneficiaries  of  the  farsighted  efforts  and  plans  of  leaders 
such  as  Vannevar  Bush.    Their  influence  seems  certain  to  persist  well  into 
the  21st  century.    These  scientist-statesmen  have  convinced  policy  makers 
in  the  United  States  of  the  necessity  of  taking  a  long-range  view  of 
science--of  the  need  to  invest  in  fundamental  research  without  regard  to 
when  or  even  whether  it  might  lead  to  useful  discovery.    This  mature  view 
of  the  need  for  continued  basic  research  bodes  well  for  the  future  of 
science,  but  more  importantly  it  will  be  the  key  to  improvements  in  the 
health  and  well-being  of  the  American  people. 

The  Federal  Government's  Role  in  Basic  Research 

Twenty  years  after  Vannevar  Bush  recommended  a  national  policy  accepting 
research  as  a  Federal  activity,  another  description  of  the  philosophy 
underlying  the  science  and  technology  policy  of  the  United  States  appeared 
in  a  report  called  "Basic  Science  and  the  National  Goals."    The  report  was 
made  to  the  Committee  on  Science  and  Astronautics  of  the  U.S.  House  of 
Representatives.    Professor  Harvey  Brooks  of  Harvard  wrote  about  the 
functions  of  basic  research  as  a  government  activity.    Among  these  functions 
he  spoke  of  the  cultural,  social,  economic  and  educational  significance  of 
such  fundamental  research. 
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With  regard  to  the  cultural  role  of  basic  research,  he  said,  "  (it) 

is  recognized  as  one  of  the  characteristic  expressions  of  the  highest 

aspirations  of  modern  man.    It  bears  much  the  same  relationship  to 

contemporary  civilization  that  the  great  artistic  and  philosophical 

creations  of  the  Greeks  did  to  theirs,  or  the  great  cathedrals  did  to 

medieval  Europe.    In  a  certain  sense  it  not  only  serves  the  purposes  of  our 

3 

society,  but  IS  one  of  the  purposes  of  our  society." 

Regarding  the  economic  dimension  of  basic  research,  Dr.  Brooks  noted 

that  "there  is  now  a  general  acceptance  among  economists  of  the  importance 

of  technical  innovation  in  economic  growth.    To  an  increasing  extent,  he 

3 

said,  "Such  innovation  depends  upon  the  results  of  basic  science." 

As  to  the  social  significance  of  basic  research,  he  pointed  out  that 
there  is  a  recognized  Federal  responsibility  for  public  health,  and  that  in 
this  area  the  Federal  Government  has  been  quick  to  utilize  research  in 
support  of  its  mission,  including  a  substantial  amount  of  basic  research. 

His  final  comment  was  upon  basic  research  and  education.    In  this 
connection,  Dr.  Brooks  spoke  of  how  in  recent  years  the  intimate  connection 
between  the  two  has  been  emphasized.    He  reminded  the  Congress,  however, 
that  in  engineering,  medicine,  agriculture  and  several  other  areas,  applied 
research  is  equally  as  important  as  advanced  training.    He  mentioned  that 
the  healthy  flow  between  basic  and  applied  science  has  been  one  of  the 
characteristics  of  American  science  contributing  to  its  vitality. 

Just  three  years  ago  the  President's  Science  Advisor  George  Keyworth, 

following  a  review  of  Federal  science  policy,  reported  that  perhaps  the 

most  important  element  of  policy  that  emerged  from  recent  reassessments  was 

a  renewed  and  considerably  strengthened  Federal  support  for  basic  research. 

"Quite  simply,"  he  said,  "basic  research  is  a  vital  underpinning  for  our 

4 

national  wellbeing." 

And  early  this  year,  when  President  Reagan  presented  his  budget 
estimates  for  Fiscal  Year  1988,  the  Office  of  Management  and  Budget 
prepared  and  transmitted  to  the  Congress  a  special  analysis  of  the  budget. 
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Once  again  the  Government's  role  with  regard  to  research  was  stated. 

Permit  me  to  quote  from  the  document: 

"The  Federal  Government  supports  research  and  development  to  assist  in 

meeting  broad  national  needs,  particularly  where  the  private  sector 

lacks  sufficient  incentives  for  adequate  investment  to  assure  long 

term  economic  growth  and  continued  improvement  in  the  quality  of  life 

for  all  citizens.    Examples  of  such  research  and  development  include 

Federal  investments  in  basic  research  across  the  fields  of  science  and 

engineering,  and  agricultural  and  health-related  research  and 
5 

devel opment. 

The  document  made  the  case  for  research  in  the  1988  budget  not  only  to 
meet  current  and  foreseeable  national  needs,  but  also  on  grounds  of  immediate 
interest  to  academic  and  scientific  institutions.    Special  mention  was  made 
that  the  budget  provided  for,  "  basic  research,  particularly  at  universi- 
ties to  help  generate  the  new  knowledge  necessary  for  continued  technological 

innovation  and  to  secure  the  future  availability  of  high  quality  scientists 
5 

and  engineers." 

Over  60  percent  of  all  the  research  supported  by  the  National  Institutes 
of  Health  is  basic  research,  conducted  in  order  to  increase  our  understanding 
of  living  systems,  and  without  a  specific  application  in  mind  at  the  time. 
I  want  to  stress  how  important  I  think  it  is  that  we  continue  to  devote 
adequate  resources  to  basic  research. 

The  total  budget  of  the  NIH  in  Fiscal  Year  1987  was  over  $6  billion. 
That  represents  a  70  percent  increase  in  just  the  past  five  years.  Currently 
well  over  80  percent  of  the  NIH  budget  is  devoted  to  support  of  research 
through  grants  and  contracts  awarded  to  about  1650  academic  institutions, 
hospitals  and  other  laboratories.    More  than  50,000  scientists  perform 
research  supported  by  the  NIH  through  the  extramural  programs. 

Recruitment  and  Retention  of  Scientific  Talent 

Future  availability  of  high  quality  scientists  is  the  essential  issue 
in  any  appraisal  of  the  future  of  biomedical  research  in  the  21st  century. 
And  more  than  40  years  ago  this  point  was  underlined  in  President  Roosevelt's 
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request  for  advice  on  an  effective  program  for  discovering  and  developing 
scientific  talent  so  that  the  continuing  future  of  research  can  be  assured. 

As  a  part  of  his  response  to  the  President,  Vannevar  Bush  quoted  a 
statement  from  Harvard  President  James  B.  Conant  that  is  fully  as  applicable 
to  today's  situation  as  it  was  during  World  War  II.    Dr.  Conant  stated  that 

"  in  every  section  of  the  entire  area  where  the  word  science  may  properly 

be  applied,  the  limiting  factor  is  a  human  one.    We  shall  have  rapid  or 
slow  advance  in  this  direction  or  in  that  depending  on  the  number  of  really 

first-class  men  who  are  engaged  in  the  work  in  question  So  in  the  last 

analysis,  the  future  of  science  in  this  country  will  be  determined  by  our 
basic  educational  policy."^ 

From  these  concerns  came  new  and  highly  effective  programs  that  had  a 
direct  effect  on  the  training  of  scientists  in  this  country,  for  example, 
the  GI  Bill,  the  establishment  of  the  National  Science  Foundation  and  the 
extramural  programs  of  the  National  Institutes  of  Health.    These  and  other 
programs  served  well  the  subsequent  development  of  science  in  the  United 
States.    But  the  requirements  of  such  a  dynamic  enterprise  as  science 
cannot  be  provided  for  once  and  for  all,  and  it  is  our  special  responsibility 
as  scientists  and  administrators  to  give  urgent  attention  to  the  future 
supply  of  trained  scientists. 

A  consequence  of  the  amazing  progress  that  has  been  made  by  the 
current  generation  of  scientists  is  the  level  of  sophistication  reauired  of 
their  successors  if  progress  is  to  be  continued.    In  the  biological 
sciences  there  has  also  been  a  substantial  broadening  of  the  scope  of 
research.    We  have  totally  new  disciplines  within  the  biosciences  so  that 
larger  numbers  of  more  highly  trained  investigators  will  be  needed  if  we 
are  to  continue  the  pursuit  of  discovery  in  new  areas,  such  as  structural 
biology  and  molecular  genetics. 

The  Government-University-Industry  Research  Roundtable,  of  the  National 
Academy  of  Sciences,  has  been  encouraging  widespread  discussion  of  the 
issues  relating  to  the  development,  identification,  recruitment  and  retention 
of  science  and  engineering  talent. 
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In  evaluating  the  status  of  the  talent  pool,  a  working  group  of  the 
Roundtable  predicts  that  the  demand  for  scientists  and  engineers  will 
remain  strong  in  both  industry  and  academia,  but  that  at  the  same  time  the 
number  of  Americans  qualified  for  these  careers  may  be  declining. 

This  prediction  is  based  in  part  on  certain  disturbing  trends.  First, 
the  supply  of  22-year-olds  is  projected  to  drop  more  than  25  percent  before 
the  end  of  the  century.    If  even  the  current  level  of  supply  for  industry 
and  academia  is  to  be  maintained,  a  significant  increase  in  the  proportion 
of  22-year-olds  attaining  science  and  engineering  degrees  will  be  necessary. 
The  Roundtable  group  estimated  that  to  maintain  the  1985  level  into  the 
1990s,  the  degree  award  rate  would  have  to  increase  by  30-  percent. 

A  special  problem  is  posed  by  indications  of  shortages  of  competent 
science  and  mathematics  teachers  in  secondary  schools,  and  with  the  evidence 
of  the  lack  of  achievement  of  U.S.  students  in  mathematics.    This  has 
serious  implications  in  the  biosciences  as  well  as  in  engineering. 

Although  the  awards  of  Ph.D.s  in  the  life  sciences  are  up,  a 
substantial  drop  in  the  number  of  baccalaureate  degrees  in  the  life 
sciences  that  began  in  the  late  1970s  continues  unabated  and  portends 
shortages . 

There  has  been  a  linear  decline  in  interest  in  careers  in  these  fields 
on  the  part  of  the  traditional  performers  (young  males),  and  although  the 
number  of  women  and  minorities  is  on  the  increase  their  numbers  do  not  make 
up  for  the  losses.    The  number  of  women  enrolling  in  and  graduating  from 
medical  school  continues  to  rise,  although  the  number  applying  has  declined. 
All  applications  to  U.S.  medical  schools  declined  for  the  1986-1987  academic 
year,  and  according  to  a  report  issued  in  August  of  this  year,  first-time 
enrollments  fell  for  the  fifth  year  in  a  row. 

Given  the  demographics  of  the  last  decade  of  the  20th  century,  it  is 
abundantly  clear  that  if  the  necessary  talent  is  to  be  available  for 
continuation  and  extension  of  the  explosive  progress  in  the  biological 
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sciences,  we  must  attract  a  greater  share  of  young  people  into  those 
fields. 

Serious  attention  must  be  given  to  finding  ways  to  develop  the  interests 
and  abilities  of  children  in  grade  school.    The  early  years  are  critical. 

Secondary  school  is  the  period  when  decisions  can  begin  and  the 
choices  made  in  high  school  courses  become  crucial  with  respect  to  futur 
careers. 

The  undergraduate  years  take  a  heavy  toll  in  the  numbers  of  students 
who  elect  to  pursue  careers  in  the  sciences.    When  the  time  comes  to  decide 
whether  or  not  to  go  into  graduate  or  professional  school,  we  have  to 
recognize  that  a  decisive  factor  is  the  student's  perception  of  career 
opportunity,  versus  the  investment  in  time  and  dollars  required  to  prepare 
for  such  a  career. 

Because  the  NIH  is  the  source  of  funding  for  almost  two-thirds  of  the 
biomedical  research  conducted  in  American  universities,  our  programs  are 
influential  and  also  are  regarded  as  indicators  of  activity  and  opportunity. 
For  this  reason  we  have  stressed  to  the  administration  and  the  Congress  the 
importance  of  stable  funding,  particularly  of  our  project  research  grants. 
A  reasonable  degree  of  predictability  of  research  support  is  essential  for 
institutions  and  for  individual  investigators  if  they  are  to  attract  and 
maintain  productive  teams  of  researchers.    Furthermore,  such  stability  can 
indicate  to  young  people  at  critical  stages  in  their  careers  that  there  is 
reasonable  assurance  that,  having  completed  the  intensive  training  that 
today's  science  requires,  they  will  be  able  to  look  forward  to  active 
careers  in  health-related  research. 

The  maintenance  of  our  Nation's  scientific  leadership  in  this  vital 
field  requires  a  continuous  infusion  of  well  trained,  highly  motivated 
young  scientists.    It  goes  without  saying  that  it  is  our  purpose  at  the  NIH 
to  administer  the  extramural  programs  in  such  a  way  as  to  inspire 
confidence. 


-  10  - 


e) 


This  is  important  to  the  long-range  future  of  science,  and  it  is  also 
of  current  concern.    For  the  grant  programs  of  the  NIH,  particularly  that 
part  devoted  to  investigator-  initiated  projects  draws  upon  the  expertise 
and  the  intuition  of  practically  the  entire  American  scientific  community. 
In  recent  years  the  number  and  quality  of  research  proposals  have  increased 
steadily  and  have  outstripped  our  ability  to  fund  them,  even  though  the  NIH 
budget  has  continued  to  grow  in  real  terms  by  2  percent  per  year  since 
1965,  and  5-6  percent  per  year  in  the  past  5  years. 

We  now  find  ourselves  having  to  turn  down  more  and  more  applications 
that  a  few  years  ago  would  certainly  have  been  funded.    At  this  time  we  are 
able  to  make  awards  for  the  support  of  the  research  proposed  in  only  about 
a  third  of  fully  eligible  applications. 

The  extramural  programs  of  the  NIH  have  served  well  the  mission  of  the 
agency,  and  have  been  a  major  element  in  strengthening  scientific  programs 
throughout  the  Nation.    There  are  trade-offs  within  our  basic  program 
instruments  however,  that  under  certain  conditions  can  prove  to  be  trouble- 
some.   For  example,  we  recognize  that  a  grant  for  only  a  single  year's 
support  for  a  research  project  would  in  almost  all  instances  be  useless  and 
wasteful.    Even  though  the  appropriations  process  does  not  assure  funding 
for  more  than  a  year  at  a  time,  we  make  moral  commitments  to  our  grantees 
for  periods  of  from  three  to  five  years.    The  system  is  stable  and  morale 
is  high  as  long  as  our  annual  appropriations  permit  a  reasonable  number  of 
new  awards  each  year.    But  the  amount  of  funding  available  for  new  awards 
is  subject  to  both  the  level  of  continuing  commitments  and  to  the  level  of 
new  appropriations.    Essentially  the  amount  available  for  new  awards  is 
what's  left  after  continuing  commitments  are  met.    In  times  of  constrained 
budgets  a  roller  coaster  effect  can  develop  with  regard  to  new  and  competing 
renewal  grants,  and  this  in  turn  can  send  minor  panic  through  the  system. 
We  have  not  yet  developed  a  means  for  "buffering"  current  and  prospective 
grantees  from  the  effects  of  sudden  budget  changes. 

We  have  taken  steps  to  remedy  some  of  the  problems  that  have  resulted 
from  natural  "bureaucratic  accretion."    In  response  to  the  tougher  competi- 
tion and  the  widespread  perception  that  study  sections  often  look  for  minor 
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flaws  or  omissions  in  proposals  under  review  and  that  small  factors  shift 
priority  scores,  applicants  tend  to  over-document.    As  a  result,  the 
workload  for  both  the  applicant  and  the  study  section  is  greatly  increased. 

Although  fiscal  restraints  are  responsible  for  much  of  the  difficulty 
experienced  by  the  research  community,  certain  attributes  of  the  current 
extramural  award  system  may  be  more  burdensome  than  necessary  for  the 
investigator,  the  grantee  institution,  and  the  NIH  peer  review  system.  In 
order  to  increase  productivity  with  the  resources  available  to  us,  we  have 
instituted  several  changes  in  the  review  and  award  process. 

In  our  judgement  one  of  the  factors  that  is  contributing  needlessly  to 
the  workload  of  both  the  grant  applicant  and  the  NIH  peer  review  system  is 
the  excessive  complexity  and  the  sheer  bulk  of  the  research  grant  application. 
In  addition  to  page  limitations  for  grant  applications,  we  have  taken  other 
steps  to  reduce  the  reviewing  time  for  study  section  members  as  well  as 
preparation  time  for  the  applicant. 

We  have  observed,  for  example,  that  when  the  award  rate  falls  the 
percentage  of  successful  first-time  applicants  also  falls.    It  is  essential 
to  the  vitality  of  the  scientific  enterprise  and  to  the  morale  of  the 
scientific  community  that  young  scientists  be  encouraged.    Last  year  we 
announced  a  new  program  called  FIRST  awards  (First  Independent  Research 
Since  Training)--a  modification  that  lengthens  the  awards  from  three  to 
five  years,  and  the  total  to  $350,000  of  direct  costs  for  the  five  years. 
This  is  intended  to  obviate  the  need  for  too  early  reappl i cati on  for 
investigators  who  encounter  difficulties  in  the  first  18  months  of  the  term 
of  a  grant.    It  will,  we  believe,  encourage  more  creative  and  less  defensive 
research. 

Further  we  have  expanded  the  number  and  types  of  longer  term  support 
for  outstanding  mid-career  scientists  through  a  program  called  MERIT  awards 
(Method  for  Extending  Research  in  Time).    This  program  will  involve  facili- 
tated extensions  of  five-year  awards  for  an  additional  three  to  five  years 
on  the  basis  of  a  detailed  progress  report  rather  than  through  reappl ication. 
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Notwithstanding  our  efforts  to  fine  tune  the  system,  the  level  of 
funding  continues  to  be  the  principal  determinant  of  our  ability  to  nurture 
the  productivity  of  biomedical  research  in  the  United  States. 

In  the  absence  of  funding  from  federal  sources,  it  too  often  is 
necessary  for  an  investigator  to  defer  or  even  abandon  promising  research 
projects.    Perhaps  more  significant  in  the  long  run  is  the  effect  on  the 
young  researcher,  who  after  seven  to  ten  years  of  post  college  training  has 
about  a  one  in  three  chance  of  gaining  independent  funding  from  NIH.  We 
cannot  quantify  with  precision  how  many  decide  to  consider  a  change  in 
their  career  path  in  the  face  of  such  odds,  but  there  are  indications  that 
our  concerns  about  this  problem  are  justified. 

For  example,  a  recent  analysis  shows  that,  on  the  average,  NIH  supported 
investigators  are  older  today  than  in  previous  years.    The  average  age  of 
applicants  in  1979  was  41.9  years,  and  in  1985  it  was  a  full  year  older— 
42.9  years.    There  has  been  a  persistent  decline  in  the  number  of  younger 
applicants  for  traditional  NIH  grants.    The  percentage  of  all  applicants 
who  were  under  36  went  down  from  26.1  percent  in  1979  to  13.4  percent  in 
1986.    Stated  in  number  of  applications,  investigators  who  were  under  36 
filed  about  3,500  project  grant  applications  in  1979  and  a  substantially 
smaller  number,  about  2,000,  in  1986.    That  was  a  drop  of  41  percent.  The 
decline  was  even  sharper  among  applicants  under  31  where  the  drop  was  79 
percent.    The  significance  of  these  changes  is  underlined  by  the  fact  that 
investigators  30  and  under  continue  to  receive  the  best  priority  scores. 
The  second  best  group  is  in  the  band  of  ages  from  31  to  35. 

New  Frontiers  in  Science 

The  medical  sciences  have  made  great  strides  throughout  the  world  in 
the  past  40  years.    Fields  such  as  genetics,  virology,  molecular  biology, 
biochemistry  and  immunology  have  attracted  the  brightest  and  most  productive 
investigators  of  our  era.    Discoveries  have  come  so  fast  that  it  is  almost 
impossible  to  keep  up  with  these  highly  specialized  fields.    Newly  developed 
instrumentation—taking  us  from  vacuum  tubes  to  transistors,  to  computer 
chips;  from  x-rays  to  CAT  scans  to  positron  emission  tomography  and  magnetic 
resonance  imaging—has  permitted  amazing  leaps  in  our  understanding  of 
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human  biology.  In  particular,  scientific  attention  today  is  focused  on  the 
structural  biology  of  organisms  at  the  cellular  and  molecular  level,  and  on 
the  mechanisms  by  which  they  function  properly  or  fail. 

These  are  more  than  speculative  or  theoretical  excursions.  During 
this  year,  for  example,  the  NIH  has  launched  a  new  program  in  the  structural 
biology  of  the  AIDS  virus,  in  a  special  effort  to  understand  this  virus  at 
the  most  minute  level  of  structure  possible  and  to  develop  new  types  of 
drugs  against  it. 

The  rapidly  increasing  sophistication  and  capacity  of  computers  makes 
it  possible  for  scientists  to  give  serious  consideration  to  proposals  to 
characterize  the  entire  human  complement  of  genes — the  human  genome.  A 
decade  ago  this  project  would  have  been  considered  by  many  to  be  a  bit  of 
science  fiction.    But  the  fact  is  that  the  technology  for  accomplishing  it 
exists  today. 

There  is  general  enthusiasm  for  proceeding.    We  are  driven  by  curiosity, 
to  be  sure,  but  also  by  the  belief  that  the  secrets  of  the  genes  will 
greatly  enlighten  our  quest  for  new  insights  about  developmental  biology, 
cellular  regulation,  and  disease  mechanisms. 

Consider,  for  example,  that  4,000  human  diseases  have  a  genetic  basis, 
including,  for  example,  cystic  fibrosis,  Duchenne-type  muscular  dystrophy, 
Huntington's  disease,  and  Alzheimer's  disease. 

The  most  pressing  problem  is  to  devise  means  for  dealing  with  the  vast 
amount  of  data  that  will  be  generated  by  the  genome  project. 

Tens  of  thousands  of  individual  human  genes  control  our  life  processes. 
Three  and  one-half  billion  units  of  DNA  make  up  the  totality  of  human 
genes,  or  the  human  genome,  and  less  than  half  of  one  percent  of  them  have 
been  sequenced.    With  current  technology,  sequencing  these  billions  of 
units  would  consume  30,000  person-years  and  upward  of  $5  billion. 
Fortunately,  technology  is  continuously  improved. 
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Technical  advances--including  ways  to  separate  large  molecules  and 
individual  chromosomes--have  upped  the  rate  of  analysis  about  ten  times  in 
the  past  decade.    A  molecular  biologist  in  a  technically  advanced  laboratory 
today  can  sequence  about  300  DNA  units  a  day.    Recent  development  of  an 
automatic  sequencing  machine  that  speeds  sequencing  tenfold  promises  to  cut 
the  cost  for  each  base  in  half,  from  one  dollar  to  fifty  cents,  perhaps 
eventually  to  ten  cents. 

Databases  established  to  handle  DNA  sequence  information  have  been 
swamped.    GenBank,  which  is  the  principal  United  States'  database,  was 
planned  and  launched  by  the  NIH's  National  Institute  of  General  Medical 
Sciences.    It  is  .funded  as  an  interagency  project,  involving  the  Departments 
of  Energy  and  Defense,  and  the  National  Science  Foundation,  as  well  as  four 
components  of  the  NIH.    GenBank  is  located  in  the  Los  Alamos  National 
Laboratory.    The  European  Molecular  Biology  Laboratory  (EMBL)  at  Heidelberg 
established  a  DNA  database  in  1980.    Formal  collaborative  arrangements  were 
established  between  GenBank  and  EMBL  in  1982.    The  challenge  is  in  the 
extremely  rapid  growth  of  the  data — from  one  sequence  composed  of  76  bases 
in  1965  to  a  total  of  14  thousand  sequences  composed  of  14  million  bases  as 
of  October  this  year.   .These  numbers  are  expected  to  increase  by  twentyfold 
to  fiftyfold  in  the  next  five  years. 

In  addition  to  the  problem  posed  by  sheer  volume  of  data  is  the 
difficulty  created  through  different  data  bases  using  different  information 
systems—different  computer  languages.    Legislation  has  been  introduced  to 
create  a  National  Biotechnical  Information  Center  at  the  National  Library 
of  Medicine  on  the  NIH  campus.    Experts  at  such  a  center  would  work  with 
the  laboratories  from  which  information  comes  and  seek  to  coordinate  data 
as  it  is  accumul ated--to  store,  process  and  make  it  available  to  the 
research  community  nationwide. 

If  these  tasks  could  be  accomplished  it  would  enable  scientists  to 
work  in  a  more  collaborative  style.    We  feel  that  such  a  center  is  neede.. 
to  fit  together  the  pieces  of  the  genetic  puzzle  and  acquire  the  knowledge 
that  would  benefit  mankind  in  many  ways.    With  such  knowledge  we  could 
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develop  deeper  understanding  of  the  root  causes  of  many  disease  problems, 
particularly  the  ones  we  know  to  be  inherited. 

The  possibility  of  characterizing  the  human  genome  has  brought  us  face 
to  face  with  a  question  of  science  policy  that  could  be  a  forerunner  of 
others  we  may  encounter  in  the  21st  century.    The  issue  is  faced  more 
frequently  in  the  realm  of  physics.    It  is  the  question  of  "little  science" 
versus  "big  science."    More  specifically,  would  an  all  out  effort  to  carry 
out  the  genome  project  be  justified  if  its  pursuit  would  jeopardize  the 
support  of  traditional  small  science  investigator-initiated  research 
projects  of  unknown  potential?    We  seek  to  find  an  accommodation  that  will 
permit  us  to  pursue  the  genome  without  detracting  from  existing  programs. 

Biotechnology  and  Research 

There  need  be  no  better  reason  for  conducting  biomedical  research  than 
the  improvement  of  human  health.    This  has  been  central  to  American  policy 
regarding  Government  support  of  such  activities.    It  is  a  sound  base  on 
which  to  build  the  policy  for  the  21st  century. 

In  recent  years  another  justification  for  government  support  of 
research  has  come  into  promi nence--biomedi cal  research  as  a  foundation  for 
biotechnology.    The  administration  and  the  Congress  have  become  interested 
in  the  economic  consequences  of  our  national  investment  in  biomedical 
research.    They  see  it  as  a  key  element  responsible  for  the  emergence  of 
biotechnology. 

Biotechnology  is  not  a  new  phenomenon.    In  fact  it  has  a  long  history. 
A  century  ago,  Louis  Pasteur  was  engaged  in  research  that  changed,  profoundly, 
the  course  of  the  biosciences  and  medicine.    We  sometimes  forget  how 
industry  was  also  a  direct  object  and  beneficiary  of  Pasteur's  work.  In 
lists  of  his  accomplishments  we  expect  to  see  his  pioneering  work  with 
vaccines,  particularly  rabies,  and  his  proof  that  microorganisms  cause 
fermentation  and  disease,  but  we  may  be  startled  by  the  fact  that  he  was 
equally  as  well  known  for  having  saved  the  wine,  beer  and  silk  industries 
in  France  and  elsewhere. 


-  16  - 


Biotechnology  has  had  an  impact  on  the  conduct  of  basic  biomedical 
research  comparable  perhaps  to  that  of  the  computer  on  information 
processing.    Biotechnology  has  moved  us  ahead  by  leaps  and  bounds  in 
understanding  cancer,  genetic  defects,  organ  transplantation  biology, 
clinical  immunology  and  allergic  response,  and  bone  development  and  repair, 
to  name  a  few. 

Biotechnology  has  created  an  unprecedented  se^  jf  opportunities, 
issues  and  concerns  in  which  the  National  Institutes  of  Health  has  more 
than  a  casual  interest.    This  is  because  the  body  of  knowledge  on  which  the 
biotechnology  industry  is  based  was  largely  the  result  of  sustained  support 
for  basic  research  in  molecular  biology  and  immunology  provided  by  the  NIH 
over  the  past  few  decades. 

The  NIH  continues  to  make  a  major  commitment  to  the  future  of  biotech- 
nology.   The  proportion  of  the  NIH  budget  devoted  to  biotechnology  has 
remained  essentially  constant  for  the  past  five  years,  with  about  11 
percent  devoted  to  directly  related  research,  and  about  25  percent  devoted 
to  underlying  basic  research  and  research  training  related  to  biotechnology. 

Science  and  Health 

A  broad  description  of  the  role  of  science  in  the  life  of  people 
throughout  the  world  appears  in  an  inscription  within  the  dome  of  the  Great 

Hall  of  the  National  Academy  of  Sciences  in  Washington.    It  reads,  "  To 

Science,  Pilot  of  Industry,  Conqueror  of  Disease,  Multiplier  of  the  Harvest, 
Explorer  of  the  Universe,  Revealer  of  Nature's  Law  and  Eternal  Guide  to 
Iruth." 

Within  science  and  technology  the  search  for  new  measures  for  the 
diagnosis,  treatment  and  especially  the  prevention  of  human  disease  and 
disability  is  of  preeminent  concern,  and  our  national  policies  concerning 
biomedical  research  will  continue  to  be  of  surpassing  importance  in  the 
21st  century.    Disraeli's  wise  observation  on  the  subject,  however,  is 
timeless,  and  I  will  close  with  it.    He  stated,  "The  health  of  the  people 
is  really  the  foundation  upon  which  all  their  happiness  and  all  their 
powers  as  a  state  depend."'7 
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ANNOTATED  AGENDA 


55th  Meeting  of  the  Advisory  Commitfee 
to  the  Director,  TflH 

November  18-$,  1987 

Building  31,  Conference  Room  10 
National  Institutes  of  Health 
Bethesda,  Maryland 

THE  ROLE  OF  BIOMEDICAL  RESEARCH  IN  COMBATING  AIDS 

Wednesday,  November  18,  1987 
MORNING  SESSION 

8:30  Opening  Remarks    Dr.  Wyngaarden 

Status  of  Follow-up  Activities  to  the 
55th  Meeting  of  the  Advisory  Committee 
to  the  Director,  NIH,  "The  Health  of 
Biomedical  Research  Institutions" 

•  Let  me  extend  a  warm  welcome  to  the  Advisory  Committee,  Institute 
Council  members,  and  distinguished  guests.   This  meeting  will 
examine  the  role  of  biomedical  research  in  combating  AIDS,  a 
topic  of  high  interest  and  importance  to  us  all.   Your  views  on 
our  efforts  to  mount  a  comprehensive  and  vigorous  research 
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program  to  understand  and  treat,  and  ultimately  prevent  and  cure, 
this  disease  are  both  essential  and  timely,  as  now  virtually 
every  NIH  Institute  and  Division  is  participating  in  this  major 
research  initiative, 

NOTES  ON  COMMITTEE  MEMBERS  AND  COUNCIL  ATTENDEES 
Committee  Members 

•  Before  turning  to  our  topic,  I  would  like  to  note  that  four 
Committee  members  were  unable  to  attend: 

••   DR.  K.  FRANK  AUSTEN,  Chairman  of  Rheumatology  and  Immunology, 
Brigham  and  Women's  Hospital,  Boston; 

••   DR.  JOHN  MICHAEL  BISHOP,  Professor  of  Microbiology, 
University  of  California,  San  Francisco; 

••   DR.  ARTHUR  GUYTON ,  Professor  and  Chairman,  Department  of 
Physiology  and  Biophysics,  University  of  Mississippi  Medical 
Center,  Jackson;  and 
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DR.  BERN AD I NE  HEALY,  Director,  Research  Division,  Cleveland 
Clinic  Foundation. 


Advisory  Council  Representatives 


•   Additionally,  all  Advisory  Councils  are  represented  with  the 
exception  of  the  National  Advisory  Eye  Council  and  the  National 
Advisory  Council  on  Neurological  and  Communicative  Disorders  and 
Stroke,    Nine  members  are  representing  Councils  at  this  meeting 
for  the  first  time: 

DR.  ROBERT  BECKER,  Chairman  of  the  Board  for  HealthCare 
COMPARE  Corporation,  headquartered  in  Downers  Grove, 
Illinois,  is  representing  the  National  Advisory  Environmental 
Health  Sciences  Council; 

§•  DR.  CHARLES  CARPENTER,  Physician-in-Chief  at  the  Miriam 
Hospital  in  Providence,  Rhode  Island,  is  representing  the 
National  Advisory  Allergy  and  Infectious  Diseases  Council; 

••   DR.  KARLA  DAMUS,  Assistant  Professor  in  the  Department  of 
Obstetrics  and  Gynecology  and  Director  of  the  Division  of 
Community  Health  and  Epidemiology  at  the  Albert  Einstein 
College  of  Medicine  in  the  Bronx,  New  York,  is  representing 
the  National  Center  for  Nursing  Research  Advisory  Council; 

••  DR.  CALEB  FINCH,  Professor  of  Gerontology  and  Biological 
Science  at  the  University  of  Southern  California,  Andrus 
Gerontology  Research  Center  in  Los  Angeles  is  representing 
the  National  Advisory  Council  on  Aging; 
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••   DR.  DANIEL  FOSTER,  Professor  of  Internal  Medicine  at  the 
University  of  Texas  Health  Sciences  Center  in  Dallas  is 
representing  the  National  Diabetes  and  Digestive  and  Kidney 
Diseases  Advisory  Council; 

DR.  FRED  JONES,  Dean  of  the  School  o;;  Graduate  Studies  at 
Meharry  Medical  College  in  Nashville  is  representing  the 
National  Advisory  Dental  Research  Council; 

•t   DR.  WILLIAM  KOOPMAN ,  Director  of  the  Division  of  Clinical 
Immunobiology  and  Rheumatology  at  the  University  of  Alabama 
in  Birmingham  is  representing  the  National  Arthritis  and 
Musculoskeletal  and  Skin  Diseases  Advisory  Council; 

m   DR.  JOHN  MURRAY,  Professor  of  Medicine  at  San  Francisco 
General  Hospital  is  representing  the  National  Heart,  Lung, 
and  Blood  Advisory  Council;  and 

••  DR.  DAVID  SATCHER,  Director  of  Meharry  Medical  College  in 
Nashville,  Tennessee,  is  representing  the  National  Advisory 
Research  Resources  Council. 
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STATUS  OF  FOLLOW-UP  ACTIVITIES  TO  THE 
55TH  MEETING  OF  THE  ADVISORY  COMMITTEE  TO  THE  DIRECTOR,  NIH 
"THE  HEALTH  OF  BIOMEDICAL  RESEARCH  INSTITUTIONS" 


As  a  result  of  our  last  meeting  in  June  where  we  addressed  the 
topic  of  "The  Health  of  Biomedical  Research  Institutions/'  a 
number  of  activities  have  been  initiated,    As  you  know,  this 
meeting  served  to  initiate  discussion  of  the  general 
characteristics  and  specific  elements  of  the  current  Federal 
system  of  sponsored  research  that  are  contributing  to  stability 
of  biomedical  research  institutions  and  influencing  the  quality, 
creativity,  and  scientific  productivity  of  the  biomedical 
research  enterprise. 

There  appeared  to  be  general  agreement  that  the  academic  research 
system  is  not  in  imminent  danger  of  collapse  although  there  is 
growing  evidence— much  of  it  anecdotal —that  many  serious 
problems  that  had  long  been  chronic  are  now  taking  on  a  greater 
sense  of  urgency. 

It  was  clear  from  these  discussions  that  the  university 
environment  has  changed  profoundly  over  the  past  several  decades 
and  continues  to  change,  at  least  in  part,  in  response  to  the 
expanded  role  that  universities  have  assumed  in  meeting  the 
national  research  and  research  training  needs. 


6 

§   There  was  also  a  general  view  expressed  that  a  growing 

discrepancy  exists  between  ti     acts  concerning  t  2  policies, 
program:,  and  funding  of  the  N1H  and  the  perceptions  that  have 
gained  currency  in  the  scientific  community  regarding  such 
factors. 

•   Accordingly,  it  was  agreed  that  it  would  be  useful  to  extend  and 
intensify  the  deliberations  of  the  June  meeting  through  a  series 
of  regional  meetings  to  be  conducted  under  the  auspices  of  this 
Committee  on  "The  Health  of  Biomedical  Research  Institutions." 
It  was  decided  that  the  purpose  of  the  mee   rigs  would  be  two-fold 

••   First,  to  describe  the  broad  political  context  in  which  the 
NIH  operates,  to  dispel  some  of  the  popular  myths  concerning 
Nil]  budgets  and  programs,  to  discuss  the  broad  goais  and 
strategies  that  condition  and  influence  current  and  emerging 
NIH  policies  and  practices,  and  to  encourage  members  of  the 
scientific  community  to  develop  and  maintain  a  keen  awareness 
of  the  proce"   by  which  science  budgets  are  developea  and  to 
increase  their  active  participation  in  that  process;  and 

••   Second,  to  solicit  through  public  testimony  the  views  of 
biomedical  researchers,  university  faculty  and 
administrate"  ,  representatives  of  professional  societies, 
and  other  interested  parties  concerning  the  issues  affecting 
the  health  of  biomedical  research  institutions. 


7 

•  As  you  know,  this  series  of  meetings  is  now  under  way.    And  I 
appreciate  the  effort  that  the  members  of  this  Advisory  Committee 
have  shown  in  contributing  their  time  and  energies  to  this 
activity. 

•  The  first  two  meetings  were  held  on  November  5  in  Los  Angeles  and 
November  5  in  San  Francisco. 

••    I  believe  we  received  an  enthusiastic  response  from  members 
of  the  academic  community  in  those  areas  and  the  NIH  looks 
forward  to  the  future  meetings.   The  next  ones  are  in  New 
York  on  December  3  and  Boston  on  December  4. 

•  We  will  be  prepared  to  present  a  full  report  on  the  results  of 
all  these  meetings  at  our  June  1988  meeting. 

8:40  Responding  to  a  Public  Health  Emergency: 
The  Scope  and  Dimensions  of  Biomedical 
Research  Directed  at  the  AIDS  Problem  .  .  .Dr.  Wyngaarden 

INTRODUCTION 

•  The  clinical  manifestations  resulting  from  infection  by  the  Human 
Immunodeficiency  Virus,  particularly  in  its  most  pernicious  form, 
Acquired  Immunodeficiency  Syndrome  is  one  of  the  most  formidable 
challenges  currently  facing  the  biomedical  research  community. 
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This  challenge  extends  beyond  scientific  boundaries  and  into  the 
areas  of  research  management ,  science  policy,  and  public  policy. 

•   The  Advisory  Committee  to  the  Director,  National  Institutes  of 
Health,  has  always  been  an  important  source  of  advice  and  counsel 
on  difficult  research  and  science  policy  issues.    This  meeting 
can  serve  as  an  effective  stage  from  which  we  can  review  our  AIDS 
research  activities  in  a  comprehensive  fashion  and  examine  the 
direction,  composition,  and  management  of  our  efforts. 

t  Therefore,  the  purpose  of  this  2-day  meeting  is  to  examine  how 
government,  academia,  and  industry  have  responded  to  the  AIDS 
epidemic  in  terms  of  the  SCOPE  and  DIMENSIONS  of  its  effort,  and 
how  major  aspects  of  the  effort  are  ORGANIZED  and  MANAGED.  As 
part  of  this  overall  review  we  also  will  address  FUTURE 
SCIENTIFIC  DIRECTIONS  in  AIDS  research. 

t  AIDS  has  reminded  many  of  us  that  the  public's  perception  of  the 
role  of  biomedical  research  is  not  always  consistent  with  those 
who  manage  and  conduct  research.    Accordingly,  I  want  to  stress 
that  while  the  principle  focus  of  this  meeting  will  be  on  our 
combined  efforts  to  understand,  treat,  and  prevent  this  disease 
at  the  biological  level,  we  also  must  be  responsive  to  the 
broader  context  within  which  biomedical  research  is  conducted. 


It  is  my  hope  that  this  meeting  will  enhance  our  understanding 
and  appreciation  of  the  many  interrelationships  between  those 
social,  political,  ethical,  and  economic  issues  that  can 
influence  the  conduct  of  AIDS  biomedical  research. 

As  we  move  through  the  agenda,  it  is  my  expectation  that  this 
meeting  will  present  a  clear  picture  of  the  role  of  biomedical 
research  in  altering  the  course  of  this  epidemic  and  how  we  work 
in  a  collective  and  constructive  manner,  both  within  and  outside 
the  research  community,  in  combating  this  disease. 

Given  the  priority  associated  with  AIDS  research,  I  have  taken 
steps  to  establish  a  special  Advisory  Committee  to  the  Director, 
formally  called  the  AIDS  Program  Advisory  Committee.   Later,  I 
will  tell  you  more  about  the  composition  of  this  group  and  how  it 
fits  into  our  overall  management  and  planning  of  AIDS  research. 

Although  the  AIDS  Program  Advisory  Committee  is  not  yet 
operational,  I  anticipate  that  our  deliberations  today  will 
accelerate  their  work  by  serving  as  a  point  of  departure  in 
identifying  components  of  the  AIDS  problem  reauiring  continuing 
analysis  and  discussion. 
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SCOPE  AND  DIMENSIONS 

•  Nearly  7  years  have  passed  since  v     initial  reports  of  jniaue 
disorder,  that  was  eventually  identified  as  AIDr   reached  the 
Centers  for  Disease  Control.    During  that  period  of  time,  the  NIH 
AIDS  research  budget  has  grown  rapidly  and  has  expanded  in  a 
number  of  different  direc :10ns. 

•  As  a  first  step  in  our  discussions,  I  would  like  to  present  some 
data  that  characterizes  the  scope  and  dimensions  of  AIDS  research 
in  ^erms  of  NIH  support  and  how  these  resources  are  allocated 
across  mechanisms  and  organizations  here  at  NIH. 

•  The  first  slide  (SLIDE  1)  simply  shows  the  overall  growth  of  NIH 

I      funding  from  FY  1982  through  the  President's  proposed  budget 
for  FY  1988.    The  most  distinctive  feature  of  th  s  budget  is  a 
rapid  rate  of  growth  at  a  time  when  there  is  considerable  o  all 
restraint  in  the  Federal  budget. 

•  (SLIDE  2)  The  next  level  of  analysis  of  this  budget  involves  the 
use  of  selected  "Functional  Categories"  that  are  commonly  used 
for  PHS  budget  and  planning  purposes.    These  functional 
categories  are: 

••   Pathogenesis  and  Clinical  Manifestations 


tt  Therapeutics 
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•t   Vaccine  Development  and  Evaluation 
m   Public  Health  Control  Measures 

Patient  Care  and  Health  Care  Needs  . 

Mul tidiscipl inary  AIDS  Research 

The  majority  of  activities  undertaken  by  NIH  fall  within  the 
first  three  categories.    Public  Health  Control  Measures  and 
Patient  Care  and  Health  Care  Needs  are  largely  within  the  purview 
of  other  components  of  the  Public  Health  Service.    The  "Public 
Health  Control  Measures"  category,  however,  includes  the 
prevention  of  transfusion-related  AIDS  and  the  development  of 
blood  tests  which  is  a  major  responsibility  of  the  National 
Heart,  Lung,  and  Blood  Institute. 

Multidisciplinary  AIDS  research  includes  those  activities  that 
form  a  broad  base  of  support  for  research  spanning  a  number  of 
disciplines. 

(SLIDE  3)  The  next  slide  shows  how  the  AIDS  budget  has  been 
apportioned  under  these  categories.   As  you  can  see,  while  most 
of  our  activity  was  initially  in  the  area  of  understanding  the 
pathsgenesis  and  clinical  manifestations  of  this  disease,  that 
began  to  change  significantly  starting  in  FY  1985  when  support 
for  the  development  of  therapeutics  was  sharply  increased. 
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•  This  data  graphically  reflects  the  basic  philosophy  behind  our 
current  approach,  namely,  that  we  are  attempting  to  develop 
effective  interventions  and  control  measures  while  at  the  same 
time  intensifying  our  investigations  in  the  natui  3  of  the 
etiologic  agent,  conducting  and  expanding  epider    logic  and 
natural  history  studies,  strengthening  research  in  immunology, 
and  attempting  to  develop  appropriate  animal  mod     .    All  of 
these  approaches  fall  in  the  Pathogenesis  and  Clinical 
Manifestations  cat  gory, 

•  The  next  slide  (SLIDE  4)  examines  how  NIH  resources  are 
apportioned  across  extramural  and  intramural  lines.    Over  time, 
you  car   ee  that  the  relationship  of  intramural  to  extramural 
funding  is  approaching  a  distribution  characteristic  with  overall 
NIH  support. 

t  You  will  also  note  a  special  "OD"  category.    Normally,  the  Office 
of  the  Director  does  not  provide  direct  support  for  research 
programs;  however,  Congress  has  provided  special  d  .cretionary 
funding  within  the  Office  of  the  Director  for  AIDS.  Currently, 
these  funds  are  being  used  t   support  a  special  program  of 
"structural  biology"  that  applies  modern  techniaues  of  molecular 
structure  determination  and  analysis  in  the  development  of 
antiviral  drugs  in  the  treatment  of  AIDS.    Approximately  one-half 
of  the  funding  in  this  program  is  within  the  intramural  research 
program  c      ne  other  half  is  in  the  form  of  program  project 
grants. 


13 

(SLIDE  5)  The  next  slide  details  how  the  extramural  component  of 
AIDS  funding  is  apportioned  across  various  funding  mechanisms. 
This  graph  demonstrates  that  a  large  portion  of  our  extramural 
support  has  been  in  the  area  of  contracts.    Given  the  rapid 
evolution  of  the  AIDS  problem,  the  contract  mechanism  proved  to 
be  the  most  effective  mechanism  at  that  time  to  auickly  expand 
our  efforts.    Given  the  fact  that  we  now  have  in  place  many  of 
the  major  components  of  the  AIDS  program,  I  believe  that  we  must 
shift  more  of  these  resources  into  the  area  of  individual 
research  grants,  and  I  have  already  initiated  actions  to 
accomplish  this  shift.    ["Other"  category  includes:  other 
research  grants~3  percent,  training— less  than  1  percent, 
research  management  support— 2  percent.] 

This  pie  chart  (SLIDE  6)  demonstrates  that  while  the  N I AID  and 
NCI  play  the  key  role  in  overall  NIH  effort,  approximately 
25  percent  of  our  budget  is  distributed  among  other  components  of 
NIH,  principally  NHLBI  and  DRR.    The  next  slide  (SLIDE  7) 
examines  the  "other"  category  in  more  detail  and  shows  relative 
range  of  involvement  of  the  other  Bureaus,  Institutes,  and 
Divisions. 

I  feel  this  type  of  deployment  is  a  sound  approach  in  that  it 
places  the  primary  emphasis  for  our  effort  within  the  two 
organizations  having  the  greatest  relevance  to  this  problem  while 
also  supporting  research  across  all  the  other  components  of  NIH. 
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The  broad  level  of  involvement  allows  us  to  draw  upon  the  unique 
strengths  and  capabilities  that  are  embodied  in  the  vcrious 
components  of  NIH.   For  example,  the  National  Institute  of 
Neurological  and  Communicative  Disorders  and  Stroke  plays  a 
strong  role  in  examining  the  neurologic  aspects  of  HIV  infection 
including  the  problems  associated  with  delivering  therapeutics 
across  the  blood  brain  barrier.    The  National  Institute  of  Child 
Health  and  Human  Development  pays  particular  attention  to  the 
issues  of  AIDS  involving  mothers,  childern,  and  reproductive 
biology.    (Slides  Off /Lights  On) 

ORGANIZATION  AND  MANAGEMENT 

t  The  implications  for  such  a  large  and  complex  set  of  research 
activities  is  that  it  must  be  accompanied  by  a  particularly 
strong  and  well-defined  management  structure.   This  need  is 
heightened  by  the  intense  level  of  concern  that  has  surrounded 
AIDS  and  the  need  to  accelerate  research  in  this  area. 


•  Since  the  earlier  days  of  the  AIDS  epidemic  NIH  has  had  in  place 
a  coordinating  committee,  however,  in  October  1985,  I  took  action 
to  strengthen  NIH's  capacity  to  coordinate  and  plan  AIDS  research 
by  naming  Dr.  Fauci  as  the  NIH  AIDS  Coordinator  and 
reconstituting  the  NIH  AIDS  Executive  Committee. 

t  The  membership  of  this  Committee  is  limited  to  Institute 

Directors  and  principal  OD  staff  with  a  designated  alternate  who 
has  the  authority  to  speak  for  the  Institute  Director.  Later 
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this  morning  Dr.  Fauci  will  provide  additional  details  on  the 
composition  and  responsibilities  of  this  group  when  he  and 
Dr.  Windom  address  some  of  the  actions  that  have  been  taken  both 
at  the  agency  level  and  the  overall  PHS  to  coordinate  AIDS 
research  and  related  activities.    Also,  we  will  hear  a  report 
from  Dr.  Bick  describing  some  of  our  efforts  to  accelerate  the 
extramural  awards  system  in  the  support  of  AIDS  research. 

•  In  addition,  we  are  honored  to  have  with  us  today,  Senator 
Kennedy,  who  will  tell  us  about  the  Senate's  efforts  to  impart  a 
greater  sense  of  direction  and  structure  to  all  components  of  the 
Federal  AIDS  effort. 

•  I  believe  the  National  Institutes  of  Health  has  and  should 
continue  to  serve  as  the  leader  in  stimulating  AIDS  biomedical 
research,  identifying  and  supplying  special  research  resources, 
attracting  and  training  new  scientific  talent,  and  bringing 
together  representatives  of  the  research  community  to  discuss  the 
problems  and  opportunities  facing  this  national  effort. 

•  In  the  area  of  coordination,  I  believe  we  need  to  carefully 
examine  arguments  calling  for  significant  change  in  our  current 
management  approach.    In  my  view,  there  are  many  aspects  of 
biomedical  research  that  argue  for  a  considerable  degree  of 
flexibility;  since  excessive  centralized  control  can  sometimes 
result  in  a  bureaucratic  process  that  retards  creativity  and 
slows  the  ability  of  biomedical  research  to  change  directions. 
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•  Striking  the  appropriate  balance  between  too  much  or  too  little 
coordination  is  a  difficult  task,  and  I  hope  you  will  share  your 
individual  perspectives  on  this  issue. 

•  As  part  of  our  effort  to  improve  the  management  of  AIDS  research, 
we  need  to  take  into  account  the  material  and  human  resources 
necessary  to  keep  pace  with  the  intense  level  of  reporting  and 
accounting  associated  with  AIDS  research.   While  we  readily 
recognize  our  responsiblity  to  keep  the  public  and  the  press 
informed,  a;  times  the  burden  of  a  myriad  of  requests  for 
information  can  retard  and  place  stress  on  the  actual  performance 
of  the  research. 

•  It  should  be  recognized  that  reporting  on  AIDS  research  often 
involves  exercising  scientific  judgment  and  that  there  are  a 
limited  number  of  skilled  scientific  staff  capable  of  developing 
meaningful  reports.   Any  plans  for  improving  coordination  and 
mangement  should  take  into  account  the  resources  necessary  to 
provide  for  adeauate  research  reporting. 

FUTURE  DIRECTIONS 

•  To  those  who  maintain  that  the  scientific  establishment  has  not 
moved  quickly  enough  in  conducting  research  on  AIDS,  it  should  be 
pointed  our  that,  in  a  very  real  sense,  the  biomedical  research 
community  initiated  AIDS  research  over  20  years  ago.  Prior 
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support  of  basic  science  established  a  foundation  of  fundamental 
knowledge  in  those  areas  directly  related  to  HIV  and  AIDS,  areas 
such  as  cellular  immunology,  virology,  microbial  genetics,  and 
molecular  biology.    In  addition  to  our  knowledge  base,  we  also 
have  developed  entirely  new  technologies  that  are  essential  in 
our  efforts  to  develop  efficacious  vaccines  and  therapeutics. 

•  Without  this  prior  investment  it  would  have  taken  decades  to  have 
achieved  what  has  been  accomplished  during  the  past  5  years. 
This  clearly  supports  an  approach  in  which  applied  research  must 
be  balanced  with  a  vigorous  basic  research  program. 

•  I  believe  it  is  worth  underscoring  the  fact  that,  had  AIDS 
emerged  in  the  preceding  decade(s),  we  would  have  been  at  a 
severe  disadvantage  in  our  attempts  to  understand  this  disease. 

•  Fortunately,  we  have  made  impressive  strides  in  understanding 
the  nature  of  this  disease,  and  later  in  the  program,  we  will  be 
hearing  presentations  from  a  number  of  leading  researchers  who 
will  bring  us  up  to  date  on  advances  in  the  areas  of 
pathogenesis,  treatment,  vaccine  development,  and  the  molecular 
biology  of  HIV. 

•  In  addition  to  the  substance  of  the  science,  there  is  a  related 
issue  that  deserves  consideration  during  this  meeting.  Has  the 
biomedical  research  community  done  enough  to  convey  to  the  public 
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the  sense  of  commitment,  resolve,  and  vigor  that  characterizes 
our  response  to  the  AIDS  problem? 

•  Have  we  conveyed  to  the  public  a  sense  of  the  numerous  scientific 
challenges  and  opportunities  that  lay  before  us  in  approaching 
the  AIDS  problem?  We  no  longer  rely  solely  on  serendipity  to 
provide  answers,  rather  we  are  moving  our  efforts  forward   ~  a 
deliberate  and  airect  fashion. 

•  As  part  of  the  discussion  on  the  future  directions  for  AIDS 
research,  we  need  to  address  our  existing  and  future  research 
capacity.   For  example,  cre  we  doing  enough  to  strengthen  our 
needs  in  the  area  of  hur:n  resources?  Should  we  be  doing  more  in 
evaluating  the  capacity  and  training  within  those  disciplines 
that  have  the  greatest  ,  .evance  to  AIDS  research? 

•  Finally,  I  think  we  should  also  give  some  thought  to  the  broad 
implications  that  this  disease  has  for  the  future  of  biomedical 
research.    While  the  challenge  of  AIDS  is  immense,  ou"-  efforts 
this  area  may  well  enhance  our  understanding  of  many  other 
disease  processes. 

•  More  importantly,  the  resolution  of  the  AIDS  epidemic  offers 
biomedical  research  an  opportunity  to  make  yet  another  enduring 
contribution  to  mankind.   The  eventual  conauest  of  AIDS  should 
forever  validate  the  wisdom  of  those  early  visionaries,  who 
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decades  ago  recognized  the  value  of  furthering  our  understanding 
of  medicine  and  biology. 


INTRODUCTION  FOR  SENATOR  KENNEDY 

t  We  are  fortunate  to  have  with  us  today,  the  Honorable  Edward  fi, 
Kennedy,  Senator  from  the  State  of  Massachusetts.   As  most  of  you 
know,  Senator  Kennedy  has  been  formulating  a  major  piece  of 
legislation  entitled,  the  Acauired  Immunodeficiency  Syndrome 
Research  and  Information  Act  of  1987. 

•  We  have  asked  Senator  Kennedy  to  share  his  perspectives  on  our 
national  AIDS  research  effort  and  the  activities  of  the  U.S. 
Senate  to  strengthen  and  enhance  our  research  capacity. 

9:00   U.S.  Senate  -  Proposals  and  Actions 
to  Strengthen  the  Nation's  Capacity  to 
Combat  AIDS    Senator  Kennedy 

9:30  Discussion 

9:40   The  Administrative  Structure 
Established  to  Coordinate  the 
Federal  Research  Effort 
Against  AIDS 


Chairman 


Dr.  Wyngaarden 
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•  In  this  next  segment  of  the  program  we  will  concentrate  on  the 
various  adminstrative  steps  that  have  been  taken  tc  strengthen 
the  coordination  of  AI DS  research  both  at  the  agency  level  and  at 
the  level  of  the  Public  Health  Service. 

•  Dr.  Fauci  will  begin  the  discussion— 

0     Initiatives  Undertaken  by  NIH 
to  Strengthen  Coordination 
Within  the  Agency  and  With  the 
Health  Research  Community.  .....  Dr.  Fauci 

•     Initiatives  Undertaken  by  the 
PHS  to  Coordinate  the  National 
AIDS  Program  Dr.  Windom 

1C  20   Coffee  Break 

1 0 : 30  Discussion 

10:45  Establishing  Priorities  for  AIDS 

Research  Support  Dr.  Wyngaarden 

•  Taken  in  its  entirety  the  process  by  which  we  establish 
priorities  for  AIDS  research  represents  an  extremely  complex 
series  of  actions  taking  place  both  witnin  and  outside  of 
Government,  and  within  settings  as  diverse  a  molecular  biology 
laboratory  and  the  halls  of  Congress. 
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Now  that  Drs.  Fauci  and  Windom  have  provided  us  with  a 
perspective  on  the  coordination  of  AIDS  research,  both  within 
agencies  and  at  the  level  of  the  Public  Health  Service,  we  should 
be  in  a  better  position  to  discuss  the  overall  processes  by  which 
we  determine  the  future  course  and  direction  of  our  AIDS  research 
effort. 

One  of  the  most  important  elements  of  priority  setting  at  NIH 
involves  the  interaction  that  takes  place  between  Federal  science 
managers  and  their  non-Federal  counterparts  in  the  form  of 
advisory  councils,  committees,  boards,  and  panels.    This  takes 
place  at  multiple  levels  and  includes  both  ongoing  and  short-term 
advisory  bodies. 

As  Dr.  Fauci  pointed  out  earlier,  some  of  the  Institutes  have 
strengthened  their  normal  advisory  council  structure  by 
establishing  subgroups  to  deal  specifically  with  those  aspects  of 
AIDS  research  relevent  to  their  organizations. 

This  has  also  occurred  in  the  Office  of  the  Director.    During  the 
summer  and  fall  of  1985  a  special  group  of  ad  hoc  consultants 
were  assembled  for  a  series  of  four  meetings  in  which  they 
examined  AIDS  research  issues  and  reauirements  and  developed  a 
report  on  the  future  directions  for  AIDS  research.   Dr,  Charles 
Carpenter,  who  is  here  today  as  the  Advisory  Council 
representative  for  the  National  Institute  of  Allergy  and 
Infectious  Diseases,  served  as  the  overall  chairman  of  this 
group. 
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This  group  of  consultants  were  divided  into  three  panels,  (  le 
examining  pathogensis  and  natural  history,  another  on  vaccine  and 
prevention  activities,  and  the  third  on  treatment,  opportunistic 
infections,  jntivirals  and  immune  reconstitution.    Dr.  Bernard 
Fields  chaired  the  pathogensis  group,  Dr.  Couch  chaired  the 
vaccine  group,  and  Dr.  Hirsch  chaired  the  treatment  group. 

Their  report,  "Future  Directions  for  AIDS  Research,    is  one  of 
the  documents  included  in  your  briefing  material.    1  believe  this 
document  serves  as  an  excellent  example  of  the  way  in  which  we 
can  integrate  the  advice  of  the  extramu-     community  i  wiping 
to  identify  AIDS  research  pr  jri ties . 

While  we  were  gratified  that  the  report  supported  our  actions  at 
that  time,  it  also  indicate  .  within  each  of  the  three  ;Jor 
categories,  where  future  emphasis  was  needed. 

Tor  example,  in  the  area  of  pathogenesis  and  natural  fustory, 
they  suggested  that  in  the  future  greater  effort  be  placed  in 

Furthering  our  understanding  of  basic  immunologic  mechanisms 
and  of  the  early  pathogenic  e  ents  associated  wi*h  HIV 
infeciion  and  clarification  of  the  seauence  of  events  by 
which  infection  is  estc  .ished. 

•t   Definitive  studieb  of  the  neurologic  aspects  of  HIV  infection. 


fit  *i 
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Continuing  and  extending  studies  of  the  natural  history  of 
HIV  infection,  the  immunopathogenesis  of  AIDS,  and  the 
generation  of  better  epidemiological  data  for  estimating  the 
prevalence  of  HIV  infection  in  high-  and  low-risk  groups  in 
various  areas  of  the  United  States  and  other  geographic 
locations  where  there  are  distinctive  patterns  of  HIV 
infection. 

•   In  the  area  of  treatment  and  antivirals,  it  was  recommended  that 
we  place  greater  emphasis  on  the 

Development  and  implementation  of  new  clinical  protocols  to 
evaluate  AZT  and  other  antivirals  in  a  wide  variety  of 
HIV-associated  conditions  and  the  strengthening  of  drug 
discovery  programs  and  animal  model  studies  to  identify, 
develop,  and  evaluate  new  antiviral  agents  that  act  by  a 
variety  of  mechanisms  to  inhibit  HIV  replication. 

•t  Expansion  of  efforts  to  develop  and  evaluate  new  treatments 
for  opportunistic  infections  and  neoplasms  in  pediatric  as 
well  as  adult  AIDS  patients. 

the  area  of  vaccine  development,  their  report  suggested  that 
extend  our  efforts  in  the 


•  In 

we 
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Development  of  animal  models  suitaDle  for  elucidating  the 
pathogenesis  of  HIV  and  for  evaluating  candidate  vaccines  and 
the  developme:    of  recombinant  DNA  methods  for  production  of 
each  viral  protein  and  selected  peptides  and  the 
chai    terization  r*  the  function  of  these  proteins  in  the 
infectious  proces- 

tt  Evaluation  of  various  vaccine  candidates  and  approaches  in 
suitable  animal  models,  including    jrface  glycoprotein 
vaccines,  whole  vir's  vaccines,  peptide  vaccines,  recombinant 
viral  vector  vaccines,  anti-idiotypic  vaccines,  and  suitable 
live  attenuated  vaccines. 

•  Much  of  the  growth  of  ongoing  AIDS  research  activities  tha*  las 
taken  place  since  these  "areas  for  future  emphasis"  were 
developed  has  evolved  along  the  pathway  identified  in  this 
report, 

•  I  believe  the  approach  that  was  used  in  developing  this  report 
was  sound  and  needs  to  be  continued. 

•  One  of  the  major  aaministrative  recommendations  of  their  report 
was  to  make  the  process  of  reviewing  the  NIH  AIDS  research  effort 
an  ongoing  one,  and  that  such  an  ongoing  review  would  strengthen 
the  ties  between  NIH  and  the  extramural  community.  Accordingly, 

I  initiated  actions  to  establish  a  formally  chartered  AIDS 
Program  Advisory  Committee. 
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The  charter  for  this  Committee  was  signed  by  Secretary  Bowen  in 
September  and  since  that  time  we  have  been  striving  to  bring  the 
appropriate  members  on  board  and  initiate  the  work  of  this  group. 

The  purpose  of  this  Committee  will  be  to  advise  the  Secretary ; 
the  Assistant  for  Health;  the  Director,  National  Institutes  of 
Health;  the  NIH  AIDS  Coordinator;  and  the  NIH  AIDS  Executive 
Committee  on  long-  and  short-term  planning  to  meet  research  needs 
in  AIDS.    Specifically,  this  Committee  review  of  the  overall  NIH 
AIDS  research  effort  is  designed  to  ensure  that  the  NIH  AIDS 
research  effort  is  both  internally  consistent  and  complimentary 
with  efforts  taking  place  in  non-Federal  research  settings,  and 
that  NIH  efforts  are  directed  at  those  scientific  opportuities 
which  offer  the  greatest  potential.   The  Committee  would  also 
provide  advice  on  policy  auestions  and  other  matters  concerning 
the  NIH  AIDS  research  program. 

This  Committee  will  be  composed  of  13  members—nine  scientists 
knowledgeable  in  the  areas  of  molecular  biology,  immunology, 
virology,  neurology,  pediatrics,  vaccine  development,  antiviral 
development,  clinical  care,  animal   model  research, 
retrovirology,  structural  biology  and  epidemiology  and  four 
public  members. 
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•  It  is  interesting  to  note  that  the  release  of  the  report  of  the 
Ad  Hoc  Consultants  coincided  closely  with  the  release  of  the 
National  Academy  of  Sciences,  Institute  of  Medicine  report, 
"Confronting  AIDS,"   Although  the  IOM  report  went  beyond  the  area 
of  research  within  the  context  of  biomedical  science,  I  believe 
the  two  separate  reports  were  harmonious  and  reinforced  the  need 
to  extend  our  efforts  along  the  prescribed  lines. 

•  "Confronting  AIDS"  was  also  extensively  ultilized  at  NIH  in 
analyzing  and  establishing  AIDS  research  priorities.  Shortly 
after  the  IOM  report  was  released,  NIH  initiated  an  exhaustive 
analysis  of  the  79  recommendations  contained  in  the  report 
dealing  with  future  research  needs,   The  results  of  this 
analysis,  a  document  of  over  100  pages  in  length,  was  compiled 
and  was  used  as  a  tool  in  comparing  both  our  current  and  future 
research  activities  with  those  emphasized  in  the  IOM  report 
itself. 

•  In  a  few  minutes  we  will  be  hearing  more  about  the  upcoming 
activities  of  the  IOM. 

Planning  Process 

•  Another  element  involved  in  the  process  of  establishing  AIDS 
research  priorities  is  the  annual  planning  sessions.  These 
sessions  are  designed  to  identify  and  provide  a  forum  for  the 
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review  of  scientific  initiatives  offering  the  greatest 
opportunity  to  advance  our  understanding  of  human  disease. 

These  sessions  involve  a  series  of  meetings  between  myself,  the 
senior  officials  within  the  Office  of  the  Director,  each  of  the 
Institute  Directors  and  their  senior  staff. 

Normally  each  session  is  devoted  to  the  activities  of  one  Bureau, 
Institute,  or  Division;  however,  given  the  priority  that  we  have 
placed  on  AIDS,  I  have  instituted  a  separate  planning  session 
devoted  exclusively  to  AIDS.    The  session  is  orchestrated  by 
Dr.  Fauci  in  his  role  as  the  NIH  AIDS  Coordinator. 

This  year  the  AIDS  planning  session  will  cover  a  range  of 
research  opportunities,  some  of  which  will  include  future  plans 
in  the  areas  of  AIDS  targeted  antivirals,  AIDS  vaccine 
development,  animal  models  for  HIV  infection,  clinical  trials  of 
HIV  immune  globulin,  pulmonary  and  cardiac  complications  in  HIV 
infection,  seroepidemiologic  surveys,  investigations  into  the 
pathogenesis  of  neuro-AIDS  and  associated  HIV  related 
neurological  disorders. 

Given  the  fact  that  representatives  from  all  of  the  Bureaus, 
Institutes,  and  Divisions  involved  in  AIDS  research  attend  this 
session,  it  allows  for  an  exchange  of  views  on  future  AIDS 
research  initiatives.   Further,  it  provides  me  with  a  better 


28 

appreciation  of  where  each  of  the  Institutes  will  be  placing 
emphasis  in  the  coming  years. 

While  most  of  the  topics  discussed  at  these  sessions  involves  the 
actual  conduct  of  science,  the  discussions  also  touch  upon  issues 
having  to  do  with  the  underlying  structure  within  which  research 
is  conducted,    For  example,  we  will  also  address  issues  such  as 
AIDS  research  facilities,  biocontainment  animal  research  space, 
instruments  to  study  viral  structure  and  function,  and  for 
computer  modeling. 

As  we  move  through  the  various  stages  of  formulating  future  AIDS 
research  priorities,  we  eventually  reach  a  stage  where  we  begin 
to  build  these  initiatives  into  next  year's  budget.   As  I'm  sure 
you  are  all  aware,  the  budget  development  process  is  a  highly 
structured  decision  making  process  involving  the  agencies,  the 
Public  Health  Service,  the  Department  of  Health  and  Human 
Services,  the  Office  of  Management  and  Budget,  congressional 
appropriations  committees,  and  the  prevailing  economic  climate. 

Once  again,  given  the  urgency  associated  with  AIDS,  the 
development  of  the  AIDS  budget  operates  on  an  independent  track 
and  is  coordinated  at  NIH  through  the  NIH  AIDS  Executive 
Committee  and  at  the  level  of  the  PHS  through  the  PHS  AIDS  Task 
Force. 
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•  Finally,  we  come  to  the  most  compelling  factor  that  ultimately 
sets  our  future  research  agenda,  that  is  the  state-of-knowledge 
of  the  disease.    Establishing  AIDS  research  priorities  is 
inherently  dependent  upon  the  unfolding  scientific  realities  of 
AIDS  and  will  continue  to  play  the  leading  role  in  shaping  the 
scope  of  our  future  efforts. 

11:00  Status  of  Activities  of  the 
National  Academy  of  Sciences 
Institute  of  Medicine 

AIDS  Oversight  Committee  Dr.  Widdus 

11:30   The  Role  of  Basic  Undifferentiated 
Research  in  the  Conquest  of  AIDS 
and  Perspectives  on  AIDS  Research 

Management  Dr.  Baltimore 

12:00  Discussion 
12:15  Lunch 

AFTERNOON  SESSION 

Chairman    .Dr.  Wyngaarden 

•  As  we  begin  this  afternoon's  session,  we  will  examine  closely  the 
efforts  that  have  been  undertaken  to  expedite  the  award  of  AIDS 
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extramural  research  projects.    Dr.  Katherine  Bick,  Deputy 
Director  for  Extramural  Research,  will  now  provide  us  with  a 
overview  of  these  efforts. 

1:30   Efforts  to  Expedite  the  AIDS 

Extramural  Awards  Dr.  Bick 

2:00  Discussion 

2:15   Advances  and  Next  Steps  in  Understanding 
the  Structure,  Function  and 
Replication  of  HIV 

Speakers    Dr.  Wong-Staal 

2:45  Discussion 
3:00   Coffee  Break 

3:15   Advances  and  Next  Steps  in  Understanding 
the  Pathogenesis  and  Natural  History 
of  AIDS 

Cha  -man  Dr.  Fields 

Speakers    Dr.  Johnson 

Dr.  Fauci 

4:15  Discussion 


4:30  Adjourn 
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Thursday,  November  19,  1987 


MORNING  SESSION 


Chairman  ,  ...  Dr.  Fauci 

8:30   Advances  and  Next  Steps  in  the  Treatment 
of  AIDS 

Chairman    Dr.  Hirsch 

Speakers    Dr.  Broder 

Dr.  Volberding 

9:30  Discussion 
9:45  Coffee  Break 

10:00   Advances  and  Next  Steps  in  AIDS  Vaccine 
Development 

Chairman   Dr.  Couch 

Speakers    Dr.  Fischinger 

10:40  The  Role  of  Chimpanzees  in 

Vaccine  Development    Dr.  Hilleman 

11:00  Discussion 

11:15  The  Public1 s  Attitudes  and  Concerns 
Regarding  the  Federal  AIDS  Research 
Effort  Dr.  Osborn 

11:45  Discussion 

12:00  Lunch 
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AFTERNOON  SESSION 

1 :00   Col loboratior  With  the  Private  Sector 

Chairman    Dr,  Chabner 

Speakers  Dr.  Barry 

1 :40  Research  Results  to  Patients/Intellectual 

Property  Dr.  Harmison 

1:50  Discussion 

2:00   Coffee  Break 

2:15  Status  of  Resources  Necessary  to  Underpin 

the  National  AIDS  Research  Effort  (Facilities, 
Animal  Models,  Research  Investigators) 

Speaker  Dr.  Wolff 

2:45  Discussion 

3:00  Concluding  Remarks  Dr.  Wyngaarden 

3:15  Adjournment 
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MORTIMER  LIPSETT— THE  BID  DIRECTOR* 

by 

James  B.  Wyngaarden,  M.D.** 


In  the  ceremony  that  is  to  follow,  a  few  of  Mort  Lipsett's  friends  and 
colleagues  will  speak  for  his  friends  everywhere  in  appreciation  of  different 
facets  of  the  life  and  work  of  this  unusual  man.    I  am  to  talk  of  him  as  an 
Institute  Director  but  it  will  not  be  possible  for  any  of  us  to  stick 
strictly  to  an  appraisal  of  any  one  aspect  of  his  accomplishments,  nor 
would  it  be  appropriate  to  do  so.    For  Mort's  strength  was  through  the 
application  of  his  wide  range  of  abilities  to  the  challenges  and  opportuni- 
ties at  hand.    Each  of  the  presentations  will  reinforce  an  appraisal  common 
to  all  who  know  him,  that  his  qualities  as  a  leading  scientist  and  as  an 
interested,  caring  person  were  key  elements  in  his  success  as  a  scientist- 
administrator. 

There  are  few,  if  any,  positions  in  government,  science,  or  in  academia 
that  match  the  challenges  and  opportunities  presented  by  the  post  of  an 
Institute  Director.    Fewer  still  are  the  individuals  who  can  meet  those 
responsibilities  as  well  as  Mort  did. 

Mort  brought  to  his  directorship  of  the  Clinical  Center,  and  two  of 
our  Institutes,  a  brand  of  enthusiasm  that  propagated  itself  rapidly 
throughout  the  organization  he  headed.    His  was  the  kind  of  self-assurance 
that  translated  readily  into  leadership,  because  it  clearly  came  from 
successful  experience. 

And  much  of  that  experience  was  gained  at  the  NIH,  so  that  he  had  an 
extremely  valuable  store  of  knowledge  about  the  people,  policies  and 
practices  of  the  NIH.    This  resource  he  put  to  good  use  wisely  and 


♦Remarks  presented  at  the  dedication  of  the  ACRF  Auditorium, 
National  Institutes  of  Health,  in  memory  of 
Dr.  Mortimer  B.  Lipsett,  November  20,  1987. 


Director,  National  Institutes  of  Health,  Bethesda,  Maryland 
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colleagues  will  speak  for  his  friends  everywhere  in  appreciation  of  different 
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Institute  Director  but  it  will  not  be  possible  for  any  of  us  to  stick 
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There  are  few,  if  any,  positions  in  government,  science,  or  in  academia 
that  match  the  challenges  and  opportunities  presented  by  the  post  of  an 
Institute  Director.    Fewer  still  are  the  individuals  who  can  meet  those 
responsibilities  as  well  as  Mort  did. 

Mort  brought  to  his  directorship  of  the  Clinical  Center,  and  two  of 
our  Institutes,  a  brand  of  enthusiasm  that  propagated  itself  rapidly 
throughout  the  organization  he  headed.    His  was  the  kind  of  self-assurance 
that  translated  readily  into  leadership,  because  it  clearly  came  from 
successful  experience. 

And  much  of  that  experience  was  gained  at  the  NIH,  so  that  he  had  an 
extremely  valuable  store  of  knowledge  about  the  people,  policies  and 
practices  of  the  NIH.    This  resource  he  put  to  good  use  wisely  and 


♦Remarks  presented  at  the  dedication  of  the  ACRF  Auditorium, 
National  Institutes  of  Health,  in  memory  of 
Dr.  Mortimer  B.  Lipsett,  November  20,  1987. 


Director,  National  Institutes  of  Health,  Bethesda,  Maryland 


decisively,  so  that  in  short  order  it  was  clear  to  all  that  he  was  an 
unusually  effective  leader  and  administrator. 

But  from  his  prior  e  "erience  he  gained  something  mor     aluable  than 
bureaucratic  facility.    It  gave  r  m  a  broad  perspective,  and  with  that 
perspective  an  appreciation  "in  the  round"  of  the  agency  as  a  whole. 

His  nonparochial  view  of  the  NIH  was  understood  and  vr  ued  by  his 
colleagues,  particularly  his  fellow  Bureau/Institute/Division  Directors. 
Inevitably  he  became  a  respected  advisor  and  leader  among  them.    When  he 
spoke  at  the  regular  BID  meetings  or  the  "brown  bag"  sessions,  he  was  heard 
and  heeded.    And  I  hardly  need  tc  add  that  his  advice  was  respected  and 
valued  in  Building  One. 

He  had  the  instinct  for  timing  that  is  characteristic  of  gifted 
leaders  in  science  and  the  administration  of  science.    It  enabled  him  to 
sense  when  the  time  was  opportune  for  the  application  of  nascent  insights 
to  the  solution  of  long-standing  and  stubborn  problems.    He  could  foresee, 
better  than  most,  the  coming  together  of  a  need  and  the  means  of  meeting 
it,  and  thus  he  was  able  to  bring  about  unusual  accomplishment.    He  knew 
when  the  time  was  ripe--when  a  research  effort  or  a  program  had  reached  a 
decision  point,  and  then  he  had  the  wit  and  courage  to  make  the  necessary 
decisions. 

Another  quality,  essential  to  an  effective  NIH  Institute  Director,  is 
en  understanding  of  the  public  nature  c    this  institution,  a  realization  of 
the  keen  public  concern  for  the  successful  outcome  of  our  efforts  against 
disease  and  disability.    There  appears  to  be  an  almost  insatiable  public 
hunger  for  information  about  health  matters  and  legitimate  interest  in  the 
process  as  well  as  the  progress  of  research.    The  ability  to  inform  and 
even  teach  the  public's  representatives  in  the  Congress  is  a  special 
responsibility  of  an  Institute  Director,  and  Mort  was  an  able  advocate 
before  congressional  committees.    But  his  avid  interest  in  communicating 
information  on  the  importance  of  science,  biomedical  research  and  medicine 
was  not  confined  to  presentations  at  committee  hearings. 
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It  was  Mort  who  originated  and  carefully  launched  the  "Medicine  for 
the  Layman"  series  of  lectures.    In  the  11  years  since  the  series  began, 
more  than  30,000  persons  have  attended  the  lectures,  and  overflow  audiences 
are  the  norm.    The  tapes  made  from  the  lectures  continue  to  be  in  demand 
through  booking  agents  and  on  cable  television,  and  the  audience  is  numbered 
in  the  millions.    The  remarkable  success  of  this  program  is  owed  in  large 
measure  to  his  insistence  on  high  quality  of  every  aspect  that  went  into 
the  planning  and  development  in  the  early  years,  a  tradition  that  has  been 
maintained.    A  mention  of  this  program  that  Mort  carried  out  imaginatively 
and  successfully  is  especially  appropriate  to  this  occasion.    It  is  repre- 
sentative of  his  special  interest  in  communication  as  a  vital  part  of  the 
scientific  enterpri se--not  only  communication  with  research  investigators 
and  clinicians,  but  also  with  the  public  at  large.    Communication  with  all 
cf  these  audiences  is  the  function  and  purpose  of  the  facility  we  dedicate 
today  to  the  memory  of  our  friend.    I  believe  he  would  be  pleased  to  know 
that  we  will  call  it  the  Mortimer  B.  Lipsett  Auditorium. 


REMARKS* 
by 

James  B.  Wyngaarden,  M.D.** 

It  has  been  my  good  fortune  to  serve  as  Director  of  the  National 
Institutes  of  Health  during  the  year  in  which  the  centennial  of  its 
founding  has  been  observed.    Although  I  had  expected  observances  at  our 
headquarters  in  Bethesda,  and  some  at  other  locations,  I  was  not  prepared 
for  the  number  of  centennial  events  that  have  been  held  in  the  United 
States  and  throughout  the  world;  nor  did  I  anticipate  the  warmth  with  which 
our  many  friends  have  joined  with  us  in  marking  this  occasion  just  as  you 
have  done  in  such  an  outstanding  way. 

Permit  me,  personally  and  officially  on  behalf  of  the  National 
Institutes  of  Health,  to  express  profound  gratitude  to  our  Belgian 
colleagues  for  bringing  together  this  company  of  some  of  the  leading 
scientists  of  our  day  in  honor  of  the  hundredth  birthday  of  the  NIH. 

The  early  history  of  the  NIH  is  closely  identified  with  European 
science  of  the  late  19th  century.    The  1880s  and  the  1890s  were  years  in 
which  a  rapid  expansion  of  knowledge  was  taking  place  that  opened  up  new 
areas  of  human  endeavor.    It  was  a  time  of  solid  scientific  advances, 
particularly  in  the  fields  of  chemistry,  physics  and  biology. 

Medical  science  in  the  United  States  lagged  far  behind  the  state  of 
knowledge  in  Europe.    Studies  in  the  new  discipline,  bacteriology — led  by 
Koch,  Pasteur  and  Lister — were  being  carried  out  in  increasing,  numbers  of 
European  laboratories,  but  few  Americans  were  participating,  either  at  home 
or  abroad. 


♦Presented  at  the  National  Fund  for  Scientific  Research  ceremony 
celebrating  the  NIH  Centennial,  Brussels,  Belgium,  December  2,  1987. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland 
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In  the  early  1880s  the  United  States  was  in  the  grip  of  fear  that  the 
cholera  pandemic  of  1881  might  be  imported  from  overseas.    This  concern 
prompted  health  authorities  to  send  a  young  American  doctor,  Joseph 
Kinyoun,  to  study  with  Koch,  who  had  discovered  the  cholera  bacillus  in 
1883.    It  was  hoped  that  insights  that  Dr.  Kinyoun  would  lain  in  the  Koch 
and  Pasteur  laboratories  would  suggest  means  for  preventing  a  wave  of 
cholera  in  the  United  States. 

Upon  his  return  Dr.  Kinyoun  advocated  the  establishment  of  a  bacterio- 
logical laboratory  in  the  European  mold.    In  1887  he  set  up  the  modest 
Laboratory  of  Hygiene  at  the  Marine  Hospital  on  Staten  Island,  New  York. 
The  National  Institutes  of  Health  is  the  lineal  descendant  of  that 
Laboratory. 

The  first  steps  toward  realization  of  Dr.  Kinyoun'g  goal  to  make  the 
laboratory  a  national  resource  were  taken  four  years  later  when  the  small 
facility  was  moved  to  temporary  quarters  in  Washington.    By  1904  it  was 
settled  in  newly  constructed  buildings  in  downtown  Washington  where  it 
remained  for  35  years.    During  this  period  and  until  the  end  of  World  War 
II  the  NIH  operated  as  a  small,  freestanding  Government  laboratory—the 
research  arm  of  the  Public  Health  Service.    Most  of  the  efforts  of  the 
agency  were  devoted  to  solving  such  riddles  as  the  cause  of  infectious 
diseases  and  then  providing  the  knowledge  for  their  prevention. 

In  1930  the  United  States  Congress  passed  legislation  to  broaden 
the  scope  of  the  mission  of  the  agency  to  include  responsibility  for 

"  ascertaining  the  cause,  prevention  and  cure  of  disease."    It  was  then 

that  the  Congress  gave  the  name  "The  National  Institute  of  Health"  to  the 
Laboratory. 

The  modern  era  of  the  NIH,  as  well  as  of  biomedical  research  in  the 
United  States,  began  when  the  Government  and  non-Government  research 
laboratories,  mostly  in  academic  institutions,  joined  their  efforts  in 
carrying  out  biomedical  research  in  World  War  II.    To  meet  the  urgent  need 
for  additional  knowledge  on  how  to  deal  with  the  health  problems  of  the 
personnel  in  the  military  services,  the  U.S.  Government  turned  to 


-  3  - 


established  non-Federal  academic  and  independent  laboratories  to  conduct 
vital  research.    Grants  and  contracts  were  awarded  for  the  support  of  such 
essential  investigations.    The  arrangement  resulted  in  acceleration  of 
progress  in  research  and  development  across  the  entire  spectrum  of  health 
related  problems. 

By  the  end  of  the  war  the  U.S.  Office  of  Scientific  Research  and 
Development  was  administering  a  large  number  of  medically  related  research 
projects—some  250  were  being  conducted  at  universities,  medical  schools, 
hospitals  and  pharmaceutical  companies.    When  the  OSRD  was  disbanded  the 
health  research  projects  were  assigned  to  the  National  Institute  of  Health. 
The  decision  not  only  confirmed  the  agency's  role  as  the  principal  biomedical 
research  arm  of  the  Federal  Government,  it  also  established  Government 
support  of  research  in  non-Government  institutions — the  NIH  extramural 
programs—as  the  dominant  mechanism  for  carrying  out  biomedical  research  in 
the  United  States. 

Increases  in  the  NIH  budget  have  been  spectacular  since  the  extramural 
programs  were  established.    The  total  appropriation  of  the  agency  grew  at 
an  average  rate  of  24  percent  per  year  for  more  than  20  years  from  1945  to 
1968.    Although  there  was  an  inevitable  tapering  off  of  the  rate  of  growth, 
the  increases  have  continued  almost  without  interruption,  even  in  the 
periods  when  the  Federal  budget  for  controllable  domestic  programs  has  been 
constrained.    Since  1967  the  NIH  budget  has  gained  about  2  percent  per 
year,  but  in  the  past  five  years  the  NIH  support  has  increased  by  about 
6  percent  per  year. 

The  rapid  expansion  of  support  and  of  the  organization  to  carry  out 
the  expanded  programs  has  mirrored  public  concern  about  specific  diseases 
and  general  categories  of  health  problems.    The  names  of  the  12  institutes 
constitute  a  kind  of  historical  catalog  of  American  worries  and  hopes  about 
health.    It  is  not  surprising  that  the  first  to  be  established  were  the 
National  Cancer  Institute  and  the  National  Heart  Institute. 

Even  though  many  of  the  Institutes  were  given  disease-specific  missions, 
our  commitment  to  basic  research  has  been  sustained  and  is  now  a  substantial 
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component  in  the  research  programs  of  each  of  the  institutes.    In  the  early 
1970s,  the  fraction  of  the  total  NIH  budget  devoted  to  basic  research  was 
no  more  than  45  percent.    By  1980  this  portion  had  reached  52  percent,  and 
in  1986  it  was  63  percent. 

By  its  nature  the  celebration  of  an  anniversary  suggests  appraisals  of 
the  past  and  of  the  future.  One  of  our  final  centennial  activities  will  be 
to  assemble  materials  to  be  placed  in  a  time  capsule  that  shortly  will  be 
sealed,  not  to  be  reopened  until  the  year  2087.  Certain  of  our  senior 
personnel  have  been  asked  to  prepare  statements  addressed  to  our  successors 
three  or  four  generations  hence.  In  these  statements  program  officials  are 
asked  to  describe  two  or  three  important  discoveries  made  recently  in  their 
respective  organizational  entities. 

The  project  set  me  to  thinking  how  I  would  summarize  the  principal 
accomplishments  of  the  NIH  in  the  course  of  its  first  century. 

Perhaps  the  most  significant  contribution  of  the  National  Institutes 
of  Health  is  the  pioneering  work  in  molecular  genetics  that  began  in  the 
1950s  and  continues  unabated.    This  research  has  led  to  a  virtual  revolution 
extending  across  all  of  the  biological  sciences.    It  is  the  foundation  for 
the  recombinant  DNA  technique  whose  possibilities  are  only  beginning  to  be 
realized.    An  entirely  new  biotechnology  indust  y  is  based  on  discoveries 
in  molecular  biology. 

I  would  be  pleased  for  our  successors  to  be  reminded  that  the  NI h  was 
deeply  involved  in  molecular  genetics  when  this  discipline  first  emerged, 
and  that  we  had  a  part  in  bringing  it  into  the  mainstream  of  science. 

Among  the  accomplishments  of  the  first  century  I  would  also  count 
among  the  most  important  the  establishment  of  the  organizational  mechanisms 
by  which  we  carry  out  our  mission.    We  call  them  our  intramural  and 
extramural  programs. 

Slightly  more  than  one-tenth  of  the  NIH  budget  is  devoted  to  the 
conduct  of  research  in  NIH's  own  laboratories.    About  2,500  doctoral  level 
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scientists  and  3,500  trained  support  staff  are  engaged  in  our  diversified 
intramural  research  program  at  the  forefront  of  biomedical  research.  The 
intramural  program  has  had  a  powerful  impact  on  American  science  directly 
through  the  significant  contributions  to  the  knowledge  base  that  have 
emerged  from  the  NIH  laboratories.    It  has  also  exerted  a  lasting  influence 
upon  American  science  through  its  training  programs.    We  offer  a  variety  of 
structured  experiences  for  postdoctoral  trainees  in  the  clinical  and  basic 
sciences.    At  this  time  almost  900  young  scientists  are  participating  in 
our  regular  training  programs.    After  leaving  the  NIH  these  scientists  have 
become  leaders  in  academia  and  industry,  and  have  had  a  profound  influence 
on  science  in  the  United  States. 

In  addition  to  our  regular  training  programs  we  conduct  the  NIH 
visiting  programs  for  talented  scientists  from  throughout  the  world,  who 
come  to  Bethesda  to  share  with  us  their  expertise  as  they  work  together 
with  our  scientists  in  the  NIH  laboratories.    Currently  1500  scientists 
from  other  countries  are  participating  in  research  at  the  NIH  (of  whom  15 
are  from  Belgium) . 

The  other  organizational  accomplishment,  that  I  believe  to  be  fully  as 
important,  was  the  establishment  of  our  extramural  programs,  by  which  we 
are  able  to  draw  upon  the  creativity  and  the  expertise  of  essentially  the 
total  American  biomedical  research  community. 

The  system  was  built  on  the  basic  tenet  that  it  should  protect  the 
integrity  and  independence  of  the  research  worker  and  the  researcher's 
freedom  from  control,  direction,  regimentation  and  outside  interference. 
Under  that  program,  which  has  been  in  operation  for  40  years  and  is 
allocated  between  80  and  90  percent  of  the  NIH  budget,  scientists 
throughout  the  Nation  submit  applications  for  research  projects  they 
propose  to  conduct.    The  projects  to  be  funded  are  selected  in  open 
competition,  and  in  the  selection  process  we  rely  heavily  upon  the 
appraisals  by  non-Federal  scientific  peers  of  the  applicants.    In  this 
manner  the  system  engages  the  expertise  of  scientists  throughout  the 
Nation,  both  in  the  conception  and  the  conduct  of  the  research,  as  well  as 
in  the  evaluation  of  research  proposals.    Currently  more  than  50,000 
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scientists  are  engagtu  in  conducting  research  supported  by  the  NIH  at  some 
1600  institutions  in  the  United  States  and  in  other  countries. 

I  have  talked  in  specific?  ^bout  some  of  the  ste^s  that  have  I  een 
taken  by  the  NIH  in  the  co  ~se  of  the  century  whose  completion  we  are 
observing.    3ut  in  closing,  I  will  turn  to  an  eloquent  and  sweeping 
appraisal  c    the  advances  of  the  whole  of  scie:e  by  one  of  the 
distinguished  part-'    oants  in      Jay's  excellent  program,  Professor 
Christian  de  Duve.    He  wrote  c  superlative  assessment  of  the  recent 
progress  of  science  that  I  have  quoted  a  number  o:  times  at  centennial 
obsfc      ices.    "Although  it  is  always  difficult  to  judge  one's  own  time  in 
historical  perspective,"  he  said,  "one  cannot  help  the  feeling  that  the 
second  half  of  this  century  wil    be  remembered  for  one  of  the  great 
breakthroughs  of  human  knowled      -perhaps  the  greatest  to  date,  as  it 
concerns  the  basic  mechanisms  of  life.""'' 


REFERENCE 


De  Duve,  Chr  :ian,  A  Guided  Tour  of  the  Living  Cell, 
Scientific  American  Books,  Inc.,  1984,  p.  17. 


PRESENT  OVERVIEW  OF  THE  NIH — INTRA-  AND  EXTRAMURAL  FUNDING* 

by 

James  B.  Wynqaarden,  M.D.** 


Personally  and  on  behalf  of  my  associates  at  the  National  Institutes  of 
Health  I  wish  to  state  our  profound  gratitude  to  our  good  friends  who  have 
planned  this  special  occasion  to  mark  the  centennial  anniversary  of  the 
National  Institutes  of  Health.    The  theme  of  international  cooperation  in 
biomedical  research  stated  in  the  introduction  to  today's  proceedings  is 
exemplified  in  many  of  the  presentations  that  we  have  heard.    In  these 
ceremonies,  and  at  the  substantial  number  of  Centennial  symposia  held  in 
different  parts  of  the  world,  I  have  been  inspired  and  delighted  to  learn 
how  scientists  and  scientific  programs  have  been  mutually  supportive  and 
productive  across  continents,  oceans  and  international  borders. 

When  we  began  to  plan  how  the  Centennial  of  the  National  Institutes  of 
Health  might  appropriately  be  observed,  we  did  not  anticipate  the  number  of 
ceremonies,  seminars,  conferences  and  other  events  that  would  be  held  in  the 
United  States  and  throughout  the  world.    Neither  did  we  anticipate  the 
warmth  with  which  friends  such  as  you  would  join  us  in  celebrating  our 
anni  versary . 

Representatives  of  the  NIH  have  been  honored  guests  at  splendid 
anniversary  celebrations  in  five  continents.    Without  detracting  in  any  way 
from  what  has  been  done  in  other  parts  of  the  world,  I  must  acknowledge  the 
special  way  in  which  the  NIH  has  been  honored  in  Europe.    The  ties  between 
our  agency  and  our  colleagues  in  Europe  have  always  been  close. 

The  early  history  of  the  NIH  is  closely  identified  with  European 
science  of  the  late  19th  century.    The  1880s  and  the  1890s  were  years  in 
which  a  rapid  expansion  of  knowledge  was  taking  place  that  opened  up  new 
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areas  of  human  endeavor.    It  was  a  time  of  solid  scientific  advances, 
particularly  in  the  fields  of  chemistry,  physics  and  biology. 

Medical  science  in  the  United  States  lagged  far  behind  the  state  of 
knowledge  in  Europe.    Studies  in  the  new  discipline,  bacteriology--led  by 
Koch,  Pasteur  and  Lister — were  being  carried  out  in  increasing  numbers  of 
European  laboratories,  but  few  Americans  were  participating,  either  at  home 
or  abroad. 

In  the  early  1880s  the  United  States  was  in  the  grip  of  fear  that  the 
cholera  pandemic  of  1881  might  be  imported  from  overseas.    This  concern 
prompted  health  authorities  to  send  a  young  American  doctor,  Joseph  Kinyoun, 
to  study  with  Koch,  who  had  discovered  the  cholera  bacillus  in  1883.    It  was 
hoped  that  insights  that  Dr.  Kinyoun  would  gain  in  the  Koch  and  Pasteur 
laboratories  would  suggest  means  for  preventing  a  wave  of  cholera  in  the 
United  States. 

Upon  his  return  Dr.  Kinyoun  advocated  the  establishment  of  a  bacterio- 
logical laboratory  in  the  European  mold.    In  1887  he  set  up  the  modest 
Laboratory  of  Hygiene  at  the  Marine  Hospital  on  Staten  Island,  New  York. 
The  National  Institutes  of  H-  1th  is  the  lineal  desc-.    ant  of  that 
Laboratory. 

The  first  steps  toward  realization  of  Dr.  Kinyoun'g  goal  to  make  the 
laboratory  a  national  resource  were  taken  four  years  later  when  the  small 
facility  was  moved  to  temporary  quarters  in  Washington.    By  1904  it  was 
settled  in  newly  constructed  buildings  in  downtown  Washington  where  it 
remained  for  35  years.    During  this  period  and  until  the  end  of  World  War  II 
the  NIH  operated  as  a  small,  freestanding  Government  laboratory — the 
research  arm  of  the  Public  Health  Service.    Most  of  the  efforts  of  the 
agency  were  devoted  to  solving  such  riddles  as  the  cause  of  infectious 
diseases  and  then  providing  the  knowledge  for  their  prevention. 

In  1  30  the  United  States  Congress  passed  legislation  to  broaden 
the  scope  of  the  mission  of  the  agency  to  include  responsibi 1 itv  for 
"  ascertaining  the  :ause,  prevention  and  cure  of  disease."    It  was  then 
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that  the  Congress  gave  the  name  "The  National  Institute  of  Health"  to  the 
Laboratory. 

The  modern  era  of  the  NIH,  as  well  as  of  biomedical  research  in  the 
United  States,  began  when  the  Government  and  non-Government  research 
laboratories,  mostly  in  academic  institutions,  joined  their  efforts  in 
carrying  out  biomedical  research  in  World  War  II.    To  meet  the  urgent  need 
for  additional  knowledge  on  how  to  deal  with  the  health  problems  of 
the  personnel  in  the  military  services,  the  U.S.  Government  turned  to 
established  non-Federal  academic  and  independent  laboratories  to  conduct 
vital  research.    Grants  and  contracts  were  awarded  for  the  support  of  such 
essential  investigations.    The  arrangement  resulted  in  acceleration  of 
progress  in  research  and  development  across  the  entire  spectrum  of  health 
related  problems. 

By  the  end  of  the  war  the  U.S.  Office  of  Scientific  Research  and 
Development  was  administering  a  large  number  of  medically  related  research 
projects — some  250  were  being  conducted  at  universities,  medical  schools, 
hospitals  and  pharmaceutical  companies.    When  the  OSRD  was  disbanded  the 
health  research  projects  were  assigned  to  the  National  Institute  of  Health. 
The  decision  not  only  confirmed  the  agency's  role  as  the  principal  biomedical 
research  arm  of  the  Federal  Government,  it  also  established  Government 
support  of  research  in  non-Government  institutions — the  NIH  extramural 
programs — as  the  dominant  mechanism  for  carrying  out  biomedical  research 
in  the  United  States. 

Increases  in  the  NIH  budget  have  been  spectacular  since  the  extramural 
programs  were  established.    The  total  appropriation  of  the  agency  grew  at  an 
average  rate  of  24  percent  per  year  for  more  than  20  years  from  1945  to 
1958.    Although  there  was  an  inevitable  tapering  off  of  the  rate  of  growth, 
the  increases  have  continued  almost  without  interruption,  even  in  the 
periods  when  the  Federal  budget  for  controllable  domestic  programs  has  been 
constrained.    Since  1967  the  NIH  budget  has  gained  about  2  percent  per  year, 
but  in  the  past  five  years  the  NIH  support  has  increased  by  about  6  percent 
per  year. 
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The  rapid  expansion  of  support  and  of  the  organizatior    :o  carry  out  the 
expanded  programs  has  mirrored  public  concern  about  specific  diseases  and 
general  categories  of  health  problems.    The  names  of  the  12  Institutes 
constitute  a  kind  of  historical  catalog  of  American  worries  and  hopes  about 
health.    It  is  not  surprising  that  the  first  to  be  established  after  the 
original  NIH,  which  in  effect  was  an  infectious  diseases  institute,  were  the 
National  Cancer  Institute  and  the  National  Heart  Institute. 

Even  though  many  of  the  Institutes  were  given  disease-specific  missions, 
our  commitment  to  basic  research  has  been  a  substantial  component  in  the 
research  programs  of  each  of  the  institutes.    In  the  early  1970s,  the 
fraction  of  the  total  NIH  budget  devoted  to  basic  research  was  no  more  than 
45  percent      By  1980  this  portion  had  reached  52  percent,  and  in  1986  it  was 
63  percent. 

By  its  nature  the  celebration  of  an  anniversary  suggests  appraisals  of 
the  past  and  of  the  future.  One  of  our  final  centennial  activities  will  be 
to  assemble  materials  to  be  placed  in  a  time  capsule  that  shortly  will  be 
sealed,  not  to  be  reopened  until  the  year  2087.  Certain  of  our  senior 
personnel  have  been  asked  to  p-eDare  statements  addressed  to  our  successors 
three  or  four  generations  hence.  In  these  ztatements  program  officials  are 
asked  to  describe  two  or  three  important  discoveries  made  recently  in  their 
respective  organizational  entities. 

The  project  set  me  to  thinking  how  I  would  summarize  the  principal 
accomplishments  of  the  NIH  in  the  course  of  its  first  century. 

Perhaps  the  most  significant  contribution  of  the  Natic    1  Institutes  of 
Health  is  the  pioneering  work  in  molecular  genetics  that  began  in  the  1950s 
and  continues  unabated.    The  research  at  this  frontier  conducted  and 
supported  by  the  NIH  has  led  to  a  virtual  revolution  extending  across  all  of 
th    biological  sciences.    I  was  delighted  to  learn  that  Dr.  Severo  Ochoa 
would  participate  in  today's  ceremony,  for  he  played  a  uniquely  important 
role  in  the  pioneering  studies  of  that  period.    He  was  one  of  the  first  to 
provide  evidence  as  to  how  the  energy  from  metabolism  is  stored  and  utilized. 
In  1955  he  described  the  finding  of  an  enzyme  system  that  led  to  the 
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synthesis  of  compounds  resembling  naturally  occurring  ribonucleic  acid 
(RNA).    It  was  for  this  work  that  he  was  awarded  a  share  of  the  1959  Nobel 
Prize  with  Arthur  Kornberg.    The  NIH  is  greatly  honored  to  have  contributed 
through  its  grant  programs  some  of  the  support  that  enabled  such  leaders  in 
science  to  carry  out  their  immensely  important  studies. 

I  would  be  pleased  for  our  successors  to  be  reminded  that  the  NIH  was 
deeply  involved  in  molecular  biology  when  this  discipline  first  emerged,  and 
that  we  had  a  part  in  bringing  it  into  the  mainstream  of  science. 

Among  the  accomplishments  of  the  first  century  I  would  also  count  among 
the  most  important  the  establishment  of  the  organizational  mechanisms  by 
which  we  carry  out  our  mission.    We  call  them  our  intramural  and  extramural 
programs . 

Slightly  more  than  one-tenth  of  the  NIH  budget  is  devoted  to  the 
conduct  of  research  in  NIH's  own  laboratories.    About  2,500  doctoral  level 
scientists  and  3,500  trained  support  staff  are  engaged  in  our  diversified 
intramural  research  program  at  the  forefront  of  biomedical  research.  The 
intramural  program  has  had  a  powerful  impact  on  American  science  directly 
through  the  significant  contributions  to  the  knowledge  base  that  have 
emerged  from  the  NIH  laboratories.    It  has  also  exerted  a  lasting  influence 
upon  American  science  through  its  training  programs.    We  offer  a  variety  of 
structured  experiences  for  postdoctoral  trainees  in  the  clinical  and  basic 
sciences.    At  this  time  almost  900  young  scientists  are  participating  in  our 
regular  training  programs.    After  leaving  the  NIH  these  scientists  have 
become  leaders  in  academia  and  industry  and  have  had  a  profound  influence  on 
science  in  the  United  States. 

In  addition  to  our  regular  training  programs  we  conduct  the  NIH  visiting 
programs  for  talented  scientists  from  throughout  the  world,  who  come  to 
Bethesda  to  share  with  us  their  expertise  as  they  work  together  with  our 
scientists  in  the  NIH  laboratories.    Currently  1500  scientists  from  other 
countries  are  participating  in  research  at  the  NIH  (of  whom  36  are  from 
Spain) . 


The  other  organizational  accomplishment  that  I  believe  to  be  fully  as 
important  was  the  establishment  of  our  extramural  programs,  by  which  we  are 
able  to  draw  upon  the  creativity  and  the  expertise  of  essentially  the  total 
American  biomedical  research  community. 

The  system  was  built  on  the  bas":c  tenet  that  it  should  protect  the 
integrity  and  independence  of  the  research  worker  and  the  researcher's 
freedom  from  control,  dire-      %  regimentation  and  outside  interference 
Under  that  program,  which  has  been  in  operation  for  40  years  and  is  al  ted 
between  80  and  90  percent  of  the  NIH  budget,  scientists  throughout  the 
Nation  and  indeed  throughout  the  world  may  submit  applications  for  research 
projects    ney  propose  to  conduct.    The  projects  to  be  funded  are  selected  in 
open  competition,  and  in  the  selection  process  we  rely  heavily  upon  the 
appraisals  by  non-Federal  scientific  peers  of  the  applicants.    In  this 
manner  the  system  engages  the  expertise  of  scientists  throughout  the  nation, 
both  in  the  conception  and  the  conduct  of  the  research,  as  well  as  in  the 
evaluation  of  research  proposals.    Current  y  more  than  50,000  scientists  are 
engaged  in  conducting  research  supported  by  the  NIH       some  1600  institutions 
in  the  United  States  and  in  other  countries. 

There  need  be  no  justification  for  national  support  of  biomedical 
research  than  the  improve  rnt  of  human  health.    This  has  been  central  to 
American  policy  regarding  government  support  of  such  activities.    It  is  a 
sounc  base  upon  which  to  build  our  policies  for  the  future. 

In  recent  years  another  justification  for  government  support  of  research 
has  come  into  prominence — biomedical  research  as  a  ^nur     "ion  for  biotech- 
nology.   The  administration  and  the  C    gress  have  t    omt  .nterested  in  the 
direct  economic  consequences  of  our  national  investment  in  biomedical 
research.    They  see  it  as  the  key  element  responsible  for  the  emergence  of 
biotechnology 

Biotechnology,  in  turn,  has  had  an  impact  on  the  conduct  of  basic 
biomedical  research  comparable  perhaps  to  that  of  the  computer  on  information 
processing.    Biotechnology  has  moved  science  ahee    by  leaps  and  bounds  in 
understanding  cancer,  genetic  defects,  organ  transplantation  biology, 
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clinical  immunology  and  allergic  response,  and  bone  development  and  repair, 
to  name  a  few. 

The  NIH  continues  to  make  a  major  commitment  to  the  future  of  biotech- 
nology.   The  proportion  of  the  NIH  budget  devoted  to  this  subject  has 
remained  essentially  constant  for  the  past  five  years,  with  about  11  percent 
devoted  to  directly  related  research,  and  another  25  percent  devoted  to 
underlying  basic  research  and  research  training  related  to  biotechnology. 

A  broad  description  of  the  role  of  science  in  the  life  of  people 
throughout  the  world  appears  in  an  inscription  within  the  dome  of  the  Great 

Hall  of  the  National  Academy  of  Sciences  in  Washington.    It  reads,  "  To 

Science,  Pilot  of  Industry,  Conqueror  of  Disease,  Multiplier  of  the  Harvest, 
Explorer  of  the  Universe,  Revealer  of  Nature's  Law  and  Eternal  Guide  to 
Truth." 

Within  science  and  technology  the  search  for  new  measures  for  the 
diagnosis,  treatment,  and  especially  the  prevention  of  human  disease  and 
disability  is  of  preeminent  concern,  and  a  nation's  policies  concerning 
biomedical  research  will  continue  to  be  of  surpassing  importance  in  the  21st 
century.    Disraeli's  wise  observation  on  the  subject,  however,  is  timeless, 
and  I  will  close  with  it.    He  stated,  "The  health  of  the  people  is  really 
the  foundation  upon  which  all  their  happiness  and  all  their  powers  as  a 
state  depend."''' 
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We  are  at  that  point  in  the  budget  cycle  when  the  financial  offices  of 
Federal  agencies  are  in  a  frenzy  of  preparation  for  the  annual  appropri- 
ations hearings.     The  Office  of  Management  and  Budget  has  given  us  the 
details  of  the  President's  budget  request  for  Fiscal  Year  1989  and  we 
are  putting  together  our  presentations  in  support  of  it.     This  is  taking 
place  within  less  than  a  month  of  the  time  when  Congress  completed  action 
on  appropriations  for  Fiscal  1988.     It  is  almost  a  Grand  Convergence  of  the 
budgets,  and  while  not  a  celestial  event  it  is  indeed  a  time  of  intense  and 
accelerated  meditation. 

Some  of  the  events  that  preceded  the  convergence  provide  an  example  of 
the  issues  that  can  arise  in  government  funding  of  research.     The  1988 
appropriation  for  the  National  Institutes  of  Health  was  a  part  of  a  massive 
continuing  resolution  signed  by  the  President  on  December  22.     But  Fiscal 
Year  1988  began  October  1,  so  we  were  uncertain  for  virtually  the  first 
quarter  of  the  current  fiscal  year  as  to  what  funds  would  be  available  for 
the  ongoing  programs  of  the  NIH.  The  uncertainty  was  accentuated  because  it 
was  not  known  until  the  last  moment  whether  the  automatic  reductions 
feature  of  the  Gramm-Rudman  legislation  would  be  levied  against  whatever 
appropriation  might  be  passed. 

This  double  uncertainty  caused  us  to  restrict  our  grant  awards  during 
the  interim  period  to  those  that  would  be  made  under  the  most  stringent 
fiscal  conditions.  Under  normal  circumstances  we  award  a  substantial  number 
of  grants  each  year  on  December  1.     While  we  were  confident  that  funds 
would  be  available  for  most  of  our  grant  commitments  we  did  not  feel  it 
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appropriate  to  make  full  awards  to  the  December  grants  when  doing  so  might 
make  it  necessary  to  make  serious  cuts  in  grants  to  be  awarded  later  in  the 
year . 

For  those  who  may  not  be  fully  familiar  with  NIH  programs  I  should 
note  that  our  average  grant  is  made  for  a  period  of  from  three  to  four 
years.     ederal  funding,  however,   is  on  an  annual  appropriations  basis,  so 
that  each  year  we  make  noncompeting  renewal  grants  for  support  of  those 
projects  to  which  we  have  a  continuing  commitment.     Grar.~s  that  have  run 
their  full  term  may  be  renewed  but  only  in  competition.  Thus  we  have  an 
important  category  of  competing  renewal  grants  each  year. 

After  careful  consideration  of  the  problem,  we  decided  that  prudent 
management  required  us  to  confine  our  December  1  awards  essentially  to 
non-comDeting  renewal  grants,  and  to  limit  them  to  a  funding  commitment  of 
three         ~hs  at  the  FY  1987  level.     The  number  of  competing  renewal  grants 
was  sharply  curtailed.   The  plan  provided  for  a  very  few  new  grants--only 
the  ones  that  clearly  were  of  highest  priority. 

Sucn  steps  are  not  lightly  taken  because  we  know  their  impact  upon  the 
confidence  and  morale  of  the  affected  investigators  and  on  the  grantee 
institutions  where  the  research  takes  place.     We  took  special  pains  to  eep 
all  concerned  fully  informed  about  our  actions  and  our  plans.     From  the 
reports  I  have  received  it  appears  that  essentially  all  members  of  the 
grantee  community  understood  the  necessity  for  our  action,  and  did  not 
pa~ic  even  though  for  many  of  them  any  major  reduction  in  grant  funding 
c      -3  have  brought  on  serious  problems.     Happily,   in  early  January  we  were 
atie  to  advise  all  awardees  that  12  months  funding  at  the  approved  level 
would  be  provided  for  the  grants  that  had  been  made  at  reduced  levels.  And 
we  are  now  in  a  position  to  make  new  awards. 

The  recently  approved  FY  1988  appropriation  for  all  activities  of  the 
National  Institutes  of  Health  is  $6.67  billion.     Included  in  this  total 
is  almost  $450  million  for  research  on  AIDS,  as  compared  with  about 
$2^J  million  for  AIDS  in  Fiscal  Year  1987.     Because  of  the  major  increase 
allocated  to  thir  one  large  program  area,   a  more  ret  -esentative  appraisal 
of  the  NIH  budget  incr  use  can  be  made  by  comparing  the  non-AIDS  portions 
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of  the  appropriations  for  the  two  years.  Viewed  in  this  way  the  increase  in 
the  NIH  budget  from  1987  to  1988  was  4.8  percent.     If  AIDS  funding  is 
included  the  increase  from  one  year  to  the  next  amounts  to  7.8  percent. 
However,  these  apparent  increases  are  somewhat  illusory,   for  a  closer 
examination  of  the  budget  reveals  that  the  non-AIDS  increase  for  the 
National  Cancer  Institute  was  2.8  percent  and  for  the  National  Heart,  Lung, 
and  Blood  Institute  3  percent,   in  neither  instance  keeping  up  with  rising 
costs . 

Notwithstanding  these  reservations,  it  is  encouraging  to  note  that  the 
past  six  years  have  seen  sustained  growth  of  the  total  appropriation  of  the 
NIH,  amounting  to  83.2  percent  in  current  dollars  and  30.4  percent  in  real 
terms.  This  growth  has  erased  the  14  percent  loss  in  purchasing  power 
experienced  by  the  NIH  from  FY  1979  through  FY  1982.   In  each  of  these  last 
six  years  the  NIH  appropriation  has  reached  a  new  high  in  constant  dollar 
terms . 

The  congressional  action  making  the  1988  appropriation  specified  the 
number  of  research  grants  to  be  made  during  the  year  at  a  total  of  6,052 
new  and  competing  renewal  research  project  grants.     The  funding  available 
for  these  grants  was  also  specified,  and  thus  in  effect  the  legislation 
fixed  the  average  cost  per  grant.     We  estimate  that  with  the  funds 
available  it  will  be  necessary  for  us  to  "negotiate  downward"  the  funding 
for  individual  continuing  research  project  grants  by  7  percent,   and  for 
competing  projects  by  10  percent  below  study  section  recommended  levels. 
These  necessary  reductions  vary  from  Institute  to  Institute  so  that  the 
range  extends  from  4  percent  to  12  percent.     This  practice  forces  grantee 
institutions  to  accept  a  degree  of  cost-sharing  over  which  they  have  no 
control  from  year  to  year  and  raises  a  question  of  public  policy.  While 
the  congressional  action  is  not  an  overt  requirement  for  cost-sharing,  it 
results  from  the  compartmentalization  of  the  NIH  appropriations,  where  line 
items  delineate  the  amounts  to  be  expended  for  grants  and  for  other  support 
mechanisms,  with  the  further  constraints  that  arise  from  the  non-transferable 
character  of  overall  appropriations  to  individual  institutes. 

For  the  first  two  decades  subsequent  to  World  War  II  the  budget  of  the 
NIH  grew  at  the  spectacular  rate  of  24  percent  per  year.     But  owing  largely 
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to  the  stresses  of  the  Vietnam  war,   the  NIH  budget  took  a  step  backward  so 
that  the  appropriatic     for  1968  was  below  that  of  the  previous  year.  The 
mark  that  had  been  re:      ad  in  1967  was  not  exceeded  until  1970.  Some 
leader     Ln  the  scientific  and  academic  communities  saw  this  brief  recession 
as  the  oeginning  of  the  end  of  Federal  support  for  biomedical  research,  yet 
since  that  time  the  NIH  appropriation  has  increased  more  than  fourfold. 

But  the  NIH  of  1988  is  not  an  enlarged  copy  of     he  NIH  of  1970.  The 
times  are  different  and  our  internal  and  external  challenges  are  not  the 
same.     There  has  been  considerable  discussion  in  the  press  recently  about 
the  the  so-called  "privatization"  of  the  NIH.     Without  engaging  in  a 
discussion  of  the  sketchy  proposal,  I  will  repeat  what  I  have  told  a  number 
of  reporters  —  that  the  proposal  is  an  indication  that  at  the  highest  levels 
of  government  some  of  the  NIH  problems,  particularly  with  salary  levels  and 
related  micromanagement ,  have  been  recognized. 

We  have  been  fortunate  indeed  to  have  been  able  to  recruit     nd  retain 
the  calibre  of  scientists  now  conducting  the  large  intramural  research 
programs  of  the  NIH.     The  highest  salary  we  are  able  to  pay  under  the 
Federal  pay  cap,   about  $  84,000  per  year,   is  just  about  half  the  average 
salary  being  paid  to  clinical  department  chairmen  in  American  medical 
schools.     Time  and  time  again  we  have  seen  scientists,   whom  we  are 
recruiting  for  importar. •_  positions,   turn  away  because  of  the  surprisingly 
low  salary,  even  though  they  obviously  had  sincere  interest  in  the  position 
being  offered.     We  ha        ost  to  academia  and  industry  some  of  our  fine 
leaders  who  had  no  de.         to  leave  the  NIH  but  because  of  personal 
financial  responsibilities  were  forced  to  move. 

It  is  very  hard  to  imagine  how  a  major  restructuring  of  the  NIH,  such 
as  "privatization,"  could  be  done  without  jeopardizing  the  excellent 
guc_ity  of  the  uniguely  balanced  and  effective  organization;  but  rhaps 
there  are  less  drastic  measures  that  could  lead  to  the  solution  of  some  of 
our  severe  problems. 

Si     a  1970  there  have  also  been  a  number  of  gualitative  changes  in  the 
patterns  of  program  funding.     For  example,   in  the  early  1970s  the  fraction 
of  the  total  NIH  budget  devoted  to  basic  research  was  only  about  45  percent. 


-  r>  figure  had  reached  52  percent,  and  in  1986  it  had  grown  to  63 
percent.  This  trend  is  further  reflected  in  the  prominent  position  that 
investigator-initiated  research  project  grants  have  grown  to  occupy  at  NIH. 
In  1970  NIH  funded  10,000  such  awards,   in  1982  the  number  was  15,970,  and 
the  newly  approved  budget  will  fund  19,800  such  awards.     More  than  56 
percent  of  the  total  NIH  budget  for  1988  will  be  devoted  to  the  support  of 
the  traditional  project  grants.     In  1970  project  grants  were  assigned  a 
little  over  41  percent  of  the  total  budget. 

This  increase  in  the  number  of  research  project  grants  has  been  a 
result  both  of  slow,  steady  budget  growth  and  of  a  reduced  emphasis  upon 
contracts,  and  to  some  extent  on  centers.     There  has  also  been  a  decline  in 
the  fraction  of  the  budget  devoted  to  training  that  resulted  primarily  from 
the  elimination  of  non-research  training  following  the  1974  revision  of 
authorizing  legislation.     The  increased  percentage  of  the  budget  devoted  to 
project  grants  reflects  these  shifts  of  funds  among  support  mechanisms. 

I  have  put  primary  emphasis  on  supporting  individual  investigators, 
because  of  my  belief  that  the  most  important  things  in  biological  science 
come  out  of  "small  science."     Fortunately  we  can  both  meet  our  commitments 
and  emphasize  basic  science  when  the  budget  is  increasing.     So,   in  recent 
years  as  we  have  prepared  our  budgets  we  have  stressed  the  defense  of  the 
investigator-initiated  research  project  grant. 

One  important  element  in  the  grant  budget  has  remained  essentially  the 
same  over  the  past  15  years--that  is  the  average  total  cost  of  research 
project  grants  expressed  in  constant  dollars.     For  instance,  the  average 
total  cost  of  grants  in  1986  was  about  the  same  as  the  average  cost  in  1972 
when  both  are  expressed  in  constant  dollars. 

The  total  costs  of  grants  have  two  major  components.     One  is  the 
direct  costs--the  amounts  required  for  the  services  of  the  investigators 
and  support  staff--and  the  costs  of  necessary  supplies  and  items  specifically 
required  by  the  research  project.     The  other  category—indirect  costs- 
accounts  for  the  expenses  to  the  grantee  institution  resulting  from  the 
research  project. 
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Even  though  the  total  amount  of  the  average  grant  has  remained  about 
constant  for  several  years,  there  has  been  a  reduction  in  the  portion 
available  to  the  investigator.  The  reason  is  that  since  1972  the  indirect 
cost  component  for  all  grant  awards  he^  increased  from  21  percent  to  31.4 
percent  of  the  total  award,  and  accordingly,  in  constant  dollar  terms  the 
average  direct  cost  of  research  project  grants  has  declined  13  percent  in 
the  past  15  years. 

The  increases  in  indirect  cost  have  occurred  in  roughly  three  phases. 
At  first,  such  costs  were  strongly  influenced  by  the  rising  costs  of 
energy  —  lights ,  heat  and  related  costs.     When  those  increases  began  to 
taper  off,  another  factor  began  to  have  inf luence--the  administrative  costs 
to  the  grantee  institutions  resulting  in  part  from  additional  Federal 
accounting  and  institutional  review  requirements .     These  costs  have 
essentially  stabilized,  so  that  now  the  component  on  the  increase  reflects 
a  changing  institutional  pattern  of  funding,   so  that  the  "use  costs"  of 
money  and  depreciation  of  facilities  are  the  chief  factors  driving  indirect 
costs  upward. 

In  year  to  year  comparisons  of  appropriations  and  of  research  grants, 
I  have  referred  frequently  to  constant  dollars.     Perhaps  I  should  be  more 
specific  about  our  definition  of  constant  dollars.     The  Federal  Government 
routinely  publishes  many  different  price  indexes,  for  example,  the  Consumer 
Price  Index  (CPI).     Specialized  indexes  are  frequently  constructed  for 
particular  organizations  or  agencies. 

The  Biomedical  Research  and  Development  Price  Index  (BRDPI)   is  a 
specialized  price  index  estimated  by  the  Bureau  of  Economic  Analysis  of  the 
Department  of  Commerce  specifically  for  the  National  Institutes  of  Health. 
It  is  designed  to  reflect  movements  in  the  prices  paid  by  NIH  for  the 
conduct  and  administration  of  biomedical  research  and  development  services, 
and  it  more  accurately  adjusts  the  annual  nominal  budget  for  changes  in 
prices  than  does  a  more  general  p-    ~e  index,   such  as  the  CPI  or  the  implicit 
price  deflator  for  the  Gross  National  Product  (IGD). 

The  percentage  change  in  the   3RDPI  exceeded  the  percent  change  in  the 
IGD  in  each  of  the  seven  years  from  1980  to  1986.   It  also  exceeded  the  CPI 
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during  the  last  five  of  those  seven  years.     Thus,   if  the  more  general 
indexes  had  been  used  instead  of  the  specialized  BRDPI ,  the  inflation  in 
biomedical  prices  would  have  been  underestimated  and  the  real  purchasing 
power  of  the  NIH  budget  would  have  been  overestimated.     The  BRDPI  places  a 
much  higher  weight  on  expenses  of  universities  and  medical  schools  than  the 
more  general  indexes. 


Not  only  has  the  pattern  of  funding  programs  of  the  NIH  changed  during 
the  past  20  years,  there  has  been  a  marked  change  in  the  national  pattern 
of  support  of  medical  research.     In  1967  the  NIH  was  the  source  of  47 
percent  of  all  of  the  funds  devoted  to  medical  research  and  development  in 
the  United  States.     At  that  time  industry  funded  25  percent  and  private 
non-profit  foundations  and  organizations  had  dropped  to  8  percent.  Estimates 
for  1987  show  industry  as  the  source  of  41  percent,   the  NIH  of  34  percent, 
and  private  non-profits  at  4  percent. 


From  the  beginning  the  preeminent  and  fully  sufficient  justification 
for  the  expenditure  of  Federal  funds  in  support  of  biomedical  research  has 
been  the  essential  role  it  plays  in  the  improvement  of  human  health. 
Another  purpose  for  Federal  support  of  biomedical  research  has  recently 
come  on  the  scene--biomedical  research  as  the  foundation  for  biotechnology. 
The  Administration  and  the  Congress  have  become  interested  in  the  economic 
consequences  of  our  national  investment  in  biomedical  research.  They 
recognize  it  as  the  key  element  responsible  for  the  emergence  of  biotech- 
nology . 


Biotechnology,   in  turn,   has  had  an  impact  on  the  conduct  of  basic 
biomedical  research,   comparable  perhaps  to  that  of  the  computer  on 
information  processing.     Biotechnology  has  moved  us  ahead  by  leaps  and 
bounds  in  understanding  cancer,  genetic  defects,  organ  transplantation 
biology,   clinical  immunology,   allergic  response  and  bone  development,  to 
name  a  few. 


Biotechnology  has  created  an  unprecedented  set  of  opportunities, 
issues,  and  concerns  in  which  the  National  Institutes  of  Health  has  more 
than  a  casual  interest.     This  is  because  the  body  of  knowledge  on  which  the 
biotechnology  industry  is  based  was  largely  a  result  of  sustained  support 


for  basic  research  in  molecular  biology  and  immunology  provided  by  the  NIH 
over  the  past  few  decades.     The  NIH  continues  to  make  a  major  commitment  to 
the  future  of  biotechnology. 


The  rapidly  increasing  sophistication  of  laboratory  techniques  and  the 
expanded  capacity  of  computers  makes  it  realistic  for  scientists  to  give 
serious  consideration  to  proposals  to  characterize  the  entire  human 
complement  of  genes-- the  human  genome.     There  is  general  confidence  that 
discovery  of  secrets  of  the  genes  will  greatly  enlighten  our  quest  for  new 
insights  about  developmnental  biology,  cellular  regulation,  and  disease 
mechanisms . 

The  possibility  of  characterizing  the  human  genome  has  brought  us  face 
to  face  with  a  question  of  science  policy  that  has  been  encountered  in 
other  disciplines  more  frequently  than  in  the  biosciences.     It  is  the 
question  of  "little  science"  versus  "big  science."     Would  an  all-out  effort 
to  carry  out  this  projec4    je  justified  if  its  pursuit  would  jeopardize  the 
support  of  traditional  basic  science  investigator-initiated  research 
projects  of  unknown  potential?    We  seek  to  find  an  accommodation  that  will 
permit  us  to  pursue  the  genome  without  detracting  from  existing  programs. 


In  closing  I  wish  to  say  a  word  in  general  about  the  funding  of 
biomedica     research  by  the  Federal  Government.     In  recent  years  it  has  not 
been  uncommon  for  university  officials,  presidents  of  professional  societies, 
heads  of  voluntary  agencies,  and  others  to  proclaim  that  the  National 
Institutes  of  Health  appropriations  have  been  slashed,  that  the  Federal 
support  of  biomedical  research  is  capricious,   and  the  future  uncertain. 
Based  on  the  facts  and  from  my  firsthand     xperience,   I  am  impressed  that 
the  opposite  is  true. 


I  am  aware  that  many  of  these  bearish  statements  are  rhetorical,  a 
passage  in  the  annual  ballet  of  the  budget.   It  would  be  highly  unusual  for 
a  friend  of  the  NIH  to  complain  that  the  agency  is  cverfunded.  Furthermore, 
many  of  the  complaints  are  true.     Additional  funds  ARE  needed  in  a  number 
of  specific  areas  of  the  biomedical  research  enterprise,  and  academic 
institutions  face  financial  problems  on  a  number  of  fronts.     But  indiscrimi- 
nate gloomy  assessments  of  Federal  funding  for  biomedical  research 


trouble  me,   for  they  fail  to  describe  accurately  the  current  state  of 
affairs  and  they  generate  unnecessary  pessimism.     My  opinion  is  based  on 
the  commitment  of  successive  generations  of  strong  champions  of  biomedical 
research  in  the  Executive  Branch,  and  in  both  houses  of  Congress  on  both 
sides  of  the  aisle.     They  have  been  farsighted  in  recognizing  Federal 
support  of  biomedical  research  as  a  sound  and  necessary  investment  of 
public  funds.     It  must  be  added  that  the  champions  of  our  cause  within  the 
government  could  not  have  been  nearly  so  effective  had  it  not  been  for  the 
unrelenting  advocacy  of  the  long  term  benefits  of  biomedical  research  by 
voluntary  health  organizations,  professional  and  academic  societies,  and 
outstanding  lay  leaders  of  whom  Mary  Lasker  is  the  archetype. 

Thus,   I  am  optimistic  about  the  future  of  funding  for  biomedical 
research,  if  for  no  other  reason  than  my  conviction  that  key  leaders  in 
public  life,   industry  and  academia  understand  its  essential  role  in  our 
nation's  future,  and  because  public  support  for  it  grows  ever  stronger. 
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James   B.    Wyngaarden,  M.D. 
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Finally,    the    theme   of   this   gathering   is    fitting   because    this  year 
also  marks    the   40th   anniversary   of   the   National    Institute  of 
Dental   K e s e a  re h - - c re a t e d    by  Act   of   Congress    in    1948   as    the  third 
of   the   National   Institutes   of   Health,    and   given    the   mandate  to 
conduct    research   and    training    to    improve   the    oral    health    of  the 
American   people.      NIDR,    too,    has   a   strong    record    of  research 
excellence.      Its   story   is   a   chronicle   of   scientifi-  breakthroug: 
that    have   had   a   profound    effect   on   the    practice   of   dentistry,  not 
only   in   New   England    but    throughout    the    world.      Research  on 
caries,    periodonta        isease,    developmental    anomalies,    acute  and 
chronic    pain,    restorative  m a t e r i a  1 s - - ar e    just    a    few   of   the  many 
areas   greatly   influenced   by   NIDR   during   its   40  years. 


It    is    this    "heritage   of   excellence"    in   biomedical    research  that 
brings   me    here    today.      I   want    to    talk    to   you    about  science--about 
the    cascade   of   advances    that   are   changing   our    lives   as  human 
beings    and    professionals.      These   changes   affect   every   field  of 
s c i e n c e - - f rom   astromomy   to    zoology,    economics    to  electronics. 
Eut    the    impact   of    these    cha;:^es   has   been  most    intensely  and 
profoundly   felt   in    the    health    sciences.      At    least,    so    it    seems  to 
me.      We   can   hardly   open    the   daily   paper   without    reading    about  new 
conquests    of   old    diseases,    new   technologies   and    tre    ~  m  e  n  t  s  that 
promise    a    further      rolongation   of   life,    a    steady   increase    in  the 
life    s     n,    a   gain    in    the    quality   of"   life.      We    are    closer  than 
ever    to    understanding    fundamental    __fe    processes,    unraveling  the 
code    of   development,    the    enigma   of   aging,    the   mystery   of  selfhood 
and    the   marvels   of    the   br=  .n. 
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Surely   one    of   dental    research's   biggest   victories--a  revolution 
in   its    time-- occurred    in   dental    caries.      The   revolution  began 
with   the    observation   that    people    living   in   areas   where  the 
drinking   water  was   naturally   rich   in   fluoride    sometimes  developed 
a   brown   stain   on   teeth--but   were    resistant    to    tooth   decay.  By 
the    1940s,    sufficient   evidence    had    accumulated    to    persuade  civic 
leaders    to    approve   one   of   the   most    successful    experiments  in 
public    health   ever   launched.      At   4:00    in   the   afternoon   of  January 
25»    1945,    Grand   Rapids,    Michigan--my   home   town--became    the  first 
city   in   the   United   States    to    fluoridate   its   water  supply. 


Now  we   are  seeing 

dec 

ad  e  s  of 

investment   in   fluoride  re 

se 

arch 

pay 

off   in  remarkable 

dec 

lines  in 

tooth   decay.      Almost  40 

pe 

re  ent 

of 

American  schoolchi 

ldr 

en  under 

17    are   caries-free;  nev 

er 

had 

a 

cavity,    never  had 

a  f 

i 1 1 i  ng . 

And    those   who    still  have 

c 

aries 

have   only  half  as 

man 

y   c  a  v  i  t  i 

es   as    their   schoolmates  a 

g 

en  e  r  a 

tion 

ago.      Caries--a  di 

sea 

se  more 

common   than   the   common  co 

Id 

--is 

for 

the    first    time   in    the   history   of  mankind    in  decline. 


Tho  se  fig 

u 

re 
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ed    on  a 

na  t 

tha  t  the 

D 

en 

tal 

In 

s  t  i 

tute  co 

nd  u c 
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a  t 

ing 

th 

at 

study-- 

with 

collectio 

n 

Ba 

s  e  d 

on 

sm  al 1 e 

r  su 

recently, 

it 

s  e 

ems 

un 

likely 

that 

d  0 wnwa  rd 

t 

re 

nd  s 

in 

ca 

ries  pr 

e  v  al 

ionwide  survey  of  schoolchildren 
ted    almost    10  years   ago.      It  is 

some    additional  data 
rveys    that    have   been  conducted 

we  will  see  any  reversal  in  the 
en c  e  . 


When   you   combine    that    surmise    about   children's   oral    health  with 
what    the   NIDR   found    in   its   national    survey   of   working   adults  and 
older  Americans   last   year,    one   can't    help  but   conclude    that  we 
are   witnessing   spectacular   gains   in    the   nation's   oral  health. 
The    adult    survey   showed    that   only   4   percent   of   workers   aged   18  to 
65   were    edentulous.      Half   of   the    adult   working   population  had 
lost,    at   most,    only  a    single    tooth.      To   be    sure,    adults  still 
experience    tooth   decay.      Nearly  all    of   them   have   some    form  of 
periodontal   disease,    too.      However,    the    signs   and    symptoms  are 
generally  mild . 
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T:  oral 

he  a 

1th   of   the  se 

n  i 

o  rs  is 

more    problematic.  In 

contrast 

to    the  to 

o  r  k  e 

rs,    4  2  percen 
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ng 

larger- -will 
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n 

for  years  to 

come.  Indeed, 
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adult  survey 
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ta,    it   may  be 

that    there  ar 

e  pa 

r  t  i  c 
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g  "oups    or   individuals  a 

t 

all    ages  who 

for   one  reason 

o  r 
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are    at   high   risk   and  un 

us 

ua lly  suscept 

ible    to  diseas 

e  . 

For  many 

Am 

r  i  c  a  n  s 

,  howev 

er  , 

the 

successe 

s  0 

iental    research  are 

paying  o 

f  : 

h  a  n  d  s  o  m 

el  y  in 

impro v  ed 

oral  he 

al  th 

It    took  another 

revoluti 

on 

in    r  e  s e 

arch  to 

e  s 
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sh  that 

the 

two   major  dental 

diseases 

we 

re    c  au  s 

e  d    by  b 
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1  pi 

aque .      Tha  t 
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i  s  h  ed 

that  th 

e   d  i 

seases   could  be 
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iy 

prevent 

e  d - -  no  t 

ju 

s  t  tr 
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c  c  e  s 

sfully.      Now  that 

i  n  f  o  rm  a  t 
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importan 
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Am  erican 
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w n  more 

s  0 

phi  s  t 
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disease 

and 
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ng    rea c 

n  e  s  s 

to  adopt 

appropri 
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sel f - c 

are  and 

to 

seek 

profess 
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1  help. 

I    believe    that    the    two   NIDR    studies    cited  —  surveys   whose  combined 
samples    represent    '50   million   Am e ri c ans - - a  re   of  fundamental 
importance    in    shaping    t3  s    dental    research   agenda   for   the   y ; ar 
2000.      It    is    true    that    some    special    population   groups,  farm 
workers,    rilitary   personnel,    the   unemployed,    are   not   acc  nted 
for,    but   at    last    there    is    an   up-to-date    picture   of   the  oral 
health   of  mainstream  America.      Moreover,    it    is   a   hopeful  picture, 


one    that    suggests    that   it   is   not   wishful    thinking    to    predict  that 
some   day   ed entulousness   will   be   eliminated    in   America.      That  may 
not   happen   by   the   year   2000,    but    it   will    be    a   conspicuous  goal 
and   a    part   of   the   dental    research   agenda   of   the    time.      It  is 
conceivable    that   within    the    next   3   to   4   decades--by   the    time  that 
the   youth   of   today   reach   the    retirement   years--that   goal    can  be 
reached.      When   that   happens,    a   myth   of   aging   will    have  been 
reversed    that   is   as    old   as   civilization,    a   myth   that  Shakespeare 
himself   perpetuated    in   his   description   of   the    last   age   of  man: 
"sans    teeth,    sans    taste,    sans   everything,"    and,    for    the  first 
time   in    the    history   of   civilization   the    lifetime   of   the  human 
dentition  will  match   the   human  lifetime. 

In    the   years   ahead    there   will    be   a  need    to    conduct   more  detailed 
epidemiologic    studies   of   selected    populations;    a   need    to  study 
those   who    are   healthy   as   well    as    the   unhealthy;    a   need    for  more 
longitudinal    and    case   control    studies.      With   the    increase  in 
numbers   of   older  Americans,    we   will    need    better    information  on 
them,    as   well   as   on   the    prevalences   of   systemic   diseases    and  the 
use    of  medications    that   affect    oral    tissues.      The    other   day  a 
radio    reporter   commented    on    the    fact    that   as    the   baby  boomer 
generation   begins    to    swell    the   number   of   40 - t o - 6 0 -y ea r - ol d s  in 
this    country,    we    can    expect   a    sharp   increase    in    the   number  of 
cases    of   diabetes.      And    how  many   diabetic    patients--or  their 
phy s i c an s - -k no w   about    the    oral    health   consequences   of  diabetes? 

At   NIH,    the   need    for   better    in f o rm a t i o n- - e s pe c i a  1 1 y   in  relation 
to   mature   Am e r i c an s - - i s    prompting    the   NIDR    to  expand 
epidemiologic    and    related    activities.      In   addition,    the  health 
problems   highlighted   by   the    recent    findings    are   contributing    to  a 
broad    research   agenda    that   will    carry   dental    research   through  the 
nineties   and    beyond    the   year  2000. 

With   respect    to    caries   and    periodontal    diseases,    dental  research 
will   go   after    the   high-risk    individuals.      In  NIDR's  new 
children's   survey   of   1987,    researchers    collected    saliva  samples 
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disease.      Now  investigators   are   combining   several    agents  and 
developing   new   compounds    for   use    in   slow-release   devices   or  as 
"designer   salivas."      These   multiple-acting   compounds   will  prevent 
or   arrest   disease   as   well   as    enhance   repair   and  regeneration. 


Regeneration   research   should  be 
2000   as    researchers    learn    to  si 
regulatory   factors   involved  in 
and  bone. 


high  on  the  agenda  by  the  year 
ngle  out  the  critical  cells  and 
reconstructing    oral    soft  tissue 


Meanwhile,    biomaterials   research   continues    to    set   its  own 
spectacular   agenda   and   will   go   on   developing   novel    and  attractive 
synthetics.      The   goal   will    be    to   build    in   greater  durability, 
better   aesthetics   and    improved   application    techniques.      By  the 
year   2000   bonding    to   dentin    should    be   routine.    The    "art"  of 
dental    implants   should    be    firmly   established    on    sound  scientific 
footing   by   that    time,    and    implants   may   very  well  replace 
removable   dentures   as   the    treatment   of   choice    for  replacing 
teeth-- even   single  teeth. 

Research   on   synthetic    and   metal    restorative  materials   may  face 
new   competition   by   the   year  2000,    however.      Over    the   next  decade 
we   will    be    seeing  more    and    more    research   to   map    the    tooth  genome: 
to    isolate    and    clone    all    the   genes   essential    to    the    formation  of 
the   dental    hard    ti s s u e s - - en  am  el ,    dentin   and    root  cementum. 
Researchers   have   already    cloned    enamel  genes. 


What   is   interesting    about    that   activity   is   not    so   much  that 
dental    researchers  might    learn   how   nature  makes    tooth   enamel  and 
then   duplicate    it   in    the    1 abo ra to ry-- as    promising   as    that  might 
be.      The   real    excitement    lies    in    the   contribution   dental  research 
could   make    to    a   goal    that   has   been   proposed    for   the  biomedical 
research   community   as   a   whole:    to  map   the   whole   human   genome.  As 
dental    science's   part   in    that   ambitious    process,    it   might  attain 
understanding,    at    the   most    fundamental    level,    of   the  commands, 
the    controls   and    the    feedback   operations    that   govern  the 
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development    of  a   unique    organ--the   human    tooth.      That  knowledge 
should    prove    invaluable    in   understanding   genetic    diseases  of 
teeth   as   well    as    shedding    light    on   developmental  processes 
occurring   in   other   organs   of   the  body. 

That    last    example   of   proposed    research    for   the   year   2000  points 
to   a   development    in   dental    research   that   has   been   implicit  in 
much   of   what    I   have   said,    but    surely  will    grow   in    importance  and 
affect   virtually   every    field    of   dental    research.      It   is  molecular 
biology--the   use    of   recombinant   DNA   and   monoclonal  antibody 
t e c hni que s - - i n   research.      Without   a   doubt    the    pervasive   mood  of 
excitement,    the    rapid    rate    of   progress,    and    the  research 
accomplishments    that    are    accumulating   right   now   owe   much    to  the 
widespread    adoption   of   the    techniques    of   cell    and  molecular 
biology   by   dental  investigators. 

Take    the    area   of   developmental    biology.      Dental    research   has  a 
tradition   of   excellence    in   this    field   with   outstanding  research 
on   craniofacial    growth,    congenital    anomalies   and    wound  healing. 
Not    least   among  major   accomplishments   have   been    those    achieved  in 
the    study   of   teratogens,    cleft    palate    repair,  speech 
rehabilitation,    orthodontic    studies,    and    blood  clotting 
factors.      With   the    infusion   of   molecular   approaches,  dental 
researchers    are   now   discovering    the    critical    roles   of  an 
increasing   number   of   protein   growth    factors;    they   are  delineating 
the    structure    and    function   of   basement   membrane   molecules  that 
control    cell   migration,    proliferation,    differentiation,  repair 
and  regeneration. 

One   byproduct   of   this    research   has   been    the   development   of  a 
reconstituted   basement   membrane   gel.      Investigators    are  using 
this   gel    as   a   culture   medium,    a    stimulant    for   nerve  regeneration, 
and    as   a    rapid   assay   of    the    invasion   potential    of   cancer  cells. 
Furthermore,    this   new  knowledge   is    leading   directly   to    the  design 
of   drugs    to   block  metastasis. 
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Pain   research   is   another   area   where   cell    and   molecular  approaches 
have   been   a   boon   in   leading    to   a   new   understanding   of   the  body's 
own   pain   control   mechanisms.      In   turn,    that   understanding   has  led 
to    the   design   and    testing   of   new   pa  in- r el i ev ing   drugs.  Dentistry 
has   a   proud    tradition    in    this   area,    as   we   know.      What    is  so 
gratifying   is   that   dental    reseachers   continue    to   be    leaders  in 
the    field,    exploring   all    aspects   of  acute    and    chronic  pain 
wherever   it    occurs    in    the   body.      Now,    there    are    signs  of 
increased    activity   in    the    field    of   orofacial  sensory-motor 
activity.      This    seems    to   be   a    step   in   the   right  direction. 

The   dental    community   should    expect   increased    attention    to  the 
oral    soft    tissues   and    salivary   glands   in    the    agenda    for   the  year 
2000   as   well.      An   immediate    spur   to    research   is    the  AIDS 
epidemic,    and    the   need    to   come    to   grips   with   the   many  oral 
lesions   as   well    as   subtle    changes   in   the    salivary   glands   that  are 
associated   with   the    syndrome.      We   would    not   be    able    to  address 
these   urgent    concerns    so    readily,    ho  w ever,    were    it   not    for  the 
fact    that    the   oral   mucosa    present   a   special    challenge    to   a  new 
generation   of  virologists,    bacteriologists,    and    imm uno 1 og i s t s  who 
have    entered    dental    research.      Trained    in  molecular  biology, 
these    researchers    seek   an   understanding,    at    the    cell  and 
molecular   level,    of    the    endless   warfare    that   goes   on    in   the  oral 
cavity.      Their   goal    is   an    ecological    balance    that    favors  the 
host.      Toward    that    end    these    researchers    are    studying   the  natural 
history   of   AIDS,    oral    cancers   and    oncogenes   and    problems  of 
latency   and    reinfection   associated    with    the   herpes    family  of 
viruses.      Clinically,    these    investigators   are   close    to  human 
trials   of   several    candidate    herpes   virus   vaccines,    some   which  use 
a    synthetic    antigen,    others   which   are   based    on   splicing  herpes 
genes    into   a   harmless   viral    carrier.      I   might    add    that  oral 
medicine    investigators   are   also   making   fundamental  contributions 
to    the    science   of   biotechnology   itself:      They   have   developed  a 
new  method    of   generating   human   monoclonal  antibodies. 
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I    could    continue    to    fill    out    the    future    resea: - n   agenda  with 
examples    from  mineralized    tissue    research   and    the   work  on 
collagens   and        oteoglycans,    the   discoveries   of   new   bone  growth 
factors    and    animal   models   of   disease;    I    should    also  be 
emphasizing    the   growing   importance   of   behavioral    science  research 
in   reducing   risk    factors    for   oral   diseases   and    in  treating 
chronic    pain   conditions.      Behavioral    reseach   will    also  become 
increasingly   important   as   we    focus   on   older-aged    and  high-risk 
patient   groups.      There   will    be    a  need    to    explore   methods  of 
coping    and    develc        ays    to   change   behavior   to    promote    oral  health 
and    prevent   disea-    -      Equally   important   will    be   efforts  to 
improve   communication   between    patients    and    practitioners    and  the 
developmen"      f   techniques    to    expedite    transfer   of  research 
findings    to    the    pro-'    ssion   and    the  public. 


But    let   me   stop  here    and    em:    asize   a   few  main   points   about  a 
possible   r. iearch   agenda    for   dental    scientists    in   the  ar 
2000.      The    agenda    should    be    informed    by   epidemiologic  research 
for    the    obvious    purpose   of   obtaining    information   on  disease 
patterns   and    trends.      On    the    other   hand    these    trends    should  not 
dictate    the    research   agenda.      They   should    allow   for  new 
developments   and    unexpected    findings   that    lead    the  gifted 
researcher   down   new   paths.      Hot    only   do    these    researchers   have  to 
allow   for   such   surprises,    they  need    to    cultivate        climate  that 
encourages    the    special    few   who    turn   £    .ence    in   completely  new 
directions. 
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history;    dental    research   is   changing   the   content   of   dental  school 
curricula,    and    changing   the   way   dentistry   is    practiced.  The 
success   of   dental    research   in    the    past    few  decades,    its  continued 
rapid   growth   and   gain    in  momentum  will  mean   that   we   can   expect  an 
even   greater   impact   on   dental    education   and    dental    practice  in 
the   years    to  come. 

These    changes   will    not    happen   overnight.      However,    they  are 
coming   at   a    time   when   there   has   been   some   agitation   on    the  part 
of   the    profession  worldwide.      It    is   certainly  understandable  for 
some    to    feel    concerned.      There   ARE   lowered    application   rates  at 
U.S.    dental    schools;    there   ARE   concerns   about    an   oversupply  of 
dentists.      Let  me    say   that,    on   the   whole,    I    think   that    the  dental 
schools   are   adapting    to    the    situation  well.      They  are  making 
prudent   decisions    to    ensure   high    standards    and   attract    the  best 
students. 


Believe  me,    if   dental    science  is 
challenges   of   a   research  agenda 
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The    take-home   lesson   here    is    that    there's   a   wonderful  world 
awaiting   us   by   the   year  2000.      As   Massachusetts'    own   Ralph  Waldo 
Emerson   wrote,    "The    past    instructs:      The    future    invites.      I  think 
his   words   are    especially   appropriate    for   the    future   of  dental 
research. 
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PROPOSED  COMMENTS  BY  DR.  WYNGAARDEN  TO  FIC  ADVISORY  BOARD 

January  27,  1988 


1.  I  have  a  personal  interest  in  International  Biomedical  Research  and 
therefore  strong  interest  in  programs  of  the  FIC. 

2.  We  are  conducting  an  accelerated  search  for  a  new  Director  of  the 
FIC.    Dr.  Kupfer  is  serving  on  the  search  committee.    I  hope  I  can 
make  a  selection  in  the  next  several  months. 

3.  The  question  of  exactly  what  should  be  the  guiding  philosophy  of 
the  FIC  is  the  most  important  question  facing  this  Center  --  I 
would  expect  that  the  Board  and  the  Acting  Director  will  carefully 
think  about  this  problem  and  provide  me  detailed  input.    I  want  to 
review  your  input  and  come  back  and  have  a  fuller  discussion  about 
this  point. 

4.  In  the  meantime,  the  Board  has  a  good  opportunity  to  begin 
addressing  this  problem  as  it  develops  its  recommendation  on  how  to 
proceed  with  the  $3.5  million  international  AIDS  initiative.    I  and 
my  office  intend  to  be  fully  involved  in  the  devleopment  of  this 
program.    I  look  forward  to  your  ideas  on  this  subject. 


REMARKS* 
by 

James  B.  Wyngaarden,  M.D.** 


NIH  APPROPRIATION  FOR  FY  1988 

o  NIH  1988  Appropriation  a  part  of  massive  Continuing  Resolution  passed 
and  signed  December  22,  1987. 

o  After  deduction  of  4.26  percent  for  deficit  reduction,  the  total  for 
NIH  is  $6.67  billion,  of  which  $448  million  is  for  AIDS  research. 

o  Overall  NIH  increase  over  FY  1987  is  7.8  percent.   Increase  for 
all  programs  other  than  AIDS  is  4.8  percent. 

Increase  for  AIDS  research  is  77.4  percent.     (AIDS  increase  was 
$196  million.     Increase  for  all  NIH  programs  other  than  AIDS  was 
$286  million. ) 

o  FY  1988  budget  for  NLM  is  $68  million. 

o  Increase  for  NLM  over  FY  1987  is  9.7  percent. 

"    NCI  (w/o  AIDS)  is  2.8  percent. 

"    NHLBI  (w/o  AIDS)  is  3.0  percent. 

11  11    NIH  (w/o  AIDS)  is  4.8  percent. 

o  The  Continuing  Resolution  specifies  $3.8  million  of  the  NLM 

appropriation  for  the  new  National  Center  on  Biotechnology  Information. 
The  legislation  also  includes  language  that  requires  the  NLM  to 
publicize  the  availability  of  its  products  and  services. 


*Presented  at  the  National  Library  of  Medicine  Board  of  Regents 
meeting,  NLM  Board  Room,  Bethesda,  Maryland,  January  28,  1988. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


o  The  Conference  Report  accompanying  the  Resolutior   called  for  6100  new 
and  competing  renewal  project  grants,   including  grants  for  AIDS.  The 
Reporting  Committees  directed  the  NIH  to  shorten  the  time  for  review 
and  award  of  AIDS  grants,  contracts,   and  cooperative  agreements. 

o  The  Conference  Report  referred  to  the  fact  that  the  Appropriation  Bill 
itself  made  no  reference  to  position  ceilings,   but  reminded  that  "if 
employment  levels  (in  the  PHS)  are  reduced  as  responsibilities 
increase,"  the  Committees  will  reconsider  the  matter  of  ceilings. 

o  The  President's  FY  1989  budget  is  scheduled  to  be  presented  to  the 
Congress  about  February  16. 

REGIONAL  MEETINGS 

Meetings  on  the  subject  of  "The  Health  of  Biomedical  Research 
Institutions"  have  been  held  in  Los  Angeles  and  San  Francisco  in  November, 
and  in  New  York  and  Boston  in  December.     More  meetings  are  scheduled  in 
Dallas  and  Atlanta  on  February  18  and  19,  and  in  Chicago  on  March  24. 

o  The  meetings  are  held  under  the  auspices  of  the  Advisory  Committee  to 
the  Director: 

--to  describe  the  broad  political  context  in  which  NIH  operates; 
--to  dispel  some  of  the  popular  myths  concerning  NIH  budgets 
and  programs; 

--to  discuss  the  broad  goals  and  strategies  that  condition  and 
influence  current  and  emerging  NIH  policies  and  practices;  and 

--to  encourage  members  of  the  scientific  community  to  develop 
and  maintain  a  keen  awareness  of  the     -ocess  by  which  science 
budgets  are  developed  and  to  increase  their  active  participation 
in  that  process. 


And  secondly: 

--to  solicit  through  public  testimony  the  views  of  members  of  the 
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scientific  community,  university  officials,  and  other  interested 
parties  concerning  issues  affecting  the  health  of  biomedical  research 
institutions . 

o  A  full  report  on  the  results  of  the  regional  meetings  will  be  made  at 
the  June  1988  meeting  of  the  Advisory  Committee  to  the  Director. 

THE  "PRIVATIZATION"  ISSUE 

o  The  plan  for  the  privatization  of  the  NIH,  announced  on  the  front 
page  of  the  NEW  YORK  TIMES  in  early  December,  did  not  originate  with 
NIH  and  was  developed  without  our  input  or  advice. 

o  White  House  spokesman  Fitzwater  referred  to  the  plan  as  a  "trial 
balloon  not  fully  fleshed  out." 

o  The  privatization  issue  has  received  nationwide  attention  in  the  press. 
A  number  of  editorials  have  appeared  regarding  the  plan- -all  negative, 
some  emphatically  so. 

o  I  have  responded  to  media  queries  that  we  see  the  proposal  as  at  least 
an  indication  that  the  highest  levels  of  government  are  aware  of  the 
problems  we  have  had  in  recruiting  and  retaining  the  kinds  of 
scientists  we  must  have  to  maintain  the  high  standards  of  excellence  we 
require  for  our  intramural  program. 

o  Acting  on  the  premise  that  the  problem  should  be  studied,   a  proposal 
has  been  made  that  the  issue  of  privatization  be  considered  in  a  study 
by  the  Institute  of  Medicine  of  the  National  Academy  of  Sciences  on  the 
desirability  of  such  options  as  making  intramural  NIH  a  freestanding 
government  laboratory,   a  government-owned/company-operated  laboratory, 
or  continuing  in  the  status  quo. 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
National  Institutes  of  Health 
Statement  of  the  Director 

Mr.  Chairman,   it  once  again  is  my  privilege  to  appear  before 
you  and  the  members  of  the  Subcommittee  to  present  the  President's 
budget  proposal  for  the  National  Institutes  of  Health.     Today  I 
will  report  briefly  on  some  of  our  activities  and  plans,  and 
describe  the  highlights  of  the  request  for  Fiscal  Year  1989.  In 
later  statements  the  Directors  of  the  constituent  units  of  the  NIH 
will  present  more  details  about  our  plans  and  programs. 

It  is  always  a  pleasure  for  us  to  appear  at  these  hearings 
because  of  the  depth  of  information  and  constructive  concern  that 
you,  Mr.  Chairman,  the  members  of  the  Subcommittee,  and  the  staff 
have  consistently  shown  in  the  programs  of  the  National  Institutes 
of  Health.  Because  of  the  Subcommittee's  interest  in  the  NIH  100th 
anniversary,  I  am  happy  to  report  the  completion  of  the  year's  full 
and  varied  schedule  of  centennial  observances.  It  was  our  objective 
for  the  centennial  observance  that  it  would  help  create  a  better 
public  understanding  of  the  importance  of  biomedical  research. 
Further,  we  expected  that  through  the  events  we  might  attract  the 
attention  of  young  persons  in  such  a  way  as  to  induce  them  to 
consider  the  value  and  satisfactions  of  a  career  in  biomedical 
research.     Without  going  into  further  detail  about  the  centennial, 
I  am  pleased  to  report  that  the  observance  was  an  unqualified 
success . 

Recently  our  principal  program  officials  and  members  of  our 
major  advisory  groups  have  been  holding  hearings  in  different  parts 
of  the  nation  on  "The  Health  of  Biomedical  Research  Institutions." 


The  meetings  have  been  held  in  San  Francisco,  Los  Angeles, 
New  York,  Boston,  Dallas    ind  Atlanta.     One  mc       is  schedu.  for 
late  March  in  ^hicago.     The  se      ons  are  atte     ed  by  memr-    -s  of  the 
scientific  community,  university  officials  ana  other  interested 
parties,  whose  advice  we  seek  concerning  current  and  erne       ig  NIH 
policies  and  practices  and  any  c    ler  issues  i      .cting  the  status  of 
the  nation's  biomedical  research  institutions.     We  cons::jr  our 
working  relati"  ships  with  extramural  institutions  to  be  of  key 
importance  because  the  product-  _ty  of  the  nation's  medical 
research  enterprise  depends  in  large  measure  upon  the  health  of  the 
nation  s  biomedical  research  institutions. 

I  am  pleased  to  report  two  appointments  to  major  NIH  positions 
durin'    :he  past  year.     Dr.  Katherine  Bick  had  been  named  our  Deputy 
Director  for  Extramural  Research.     Following  a  successful  career  in 
academia  she  has  served  with  distinction  for  12  years  as  a  scientist- 
administrator  at  NIH.     The   : ther  appointment  was  that  of  the  first 
Director  of  the  National  Center  for  Nursing  Rt^earch,  Dr.  Ada  Sue 
Hinshaw.     She  came  to  NIH  from  the  administration  and  the  faculty 
of  the  University  of  Arizo:      3  Health  Sciences  Center. 

Among  the  research  developments  of  the  past  year,  I  wish  to 
call  your  attention  to  one  in  particular.     It  was  the  discovery  by 
Dr.  Michael  Zasloff,  of  the  National  Institute  of  Child  Health  and 
Human  Development,  of  naturally  occurring  substances  that  operate 
as  a  chemical  defense  system  against  microorganisms.  While 
conducting  research  on  an  entirely  different  subject,  he  made  a 
shrewd  observation  that  surgical  wounds  on  laboratory  frogs  heal 
infection-free  even  when  the  frog's  environment  teems  with 
infectious  organisms.     This  led  to  the  discovery  of  "magainins" — 
naturally  oc  uring  chemicals  that  protect  s  and  possibly  humans 
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against  infections.     Our  pleasure  in  referring  to  this  exciting 
development  is  moderated  by  the  fact  that  Dr.  Zasloff  will  be 
leaving  the  NIH  intramural  programs  to  join  the  faculty  of  the 
University  of  Pennsylvania.     While  many  factors  usually  contribute 
to  such  decisions,  our  ability  to  retain  leading  investigators  is 
seriously  compromised  by  the  widening  gap  in  the  salaries  and  other 
benefits  available  to  our  senior  scientists,  together  with  various 
Federal  administrative  requirements,  as  compared  with  their 
counterparts  in  the  academic  community. 

The  Office  of  Management  and  Budget  has  taken  note  of  the 
Federal  administrative  controls  and  procedures,  including  personnel 
procedures,  space  allocation  procedures,  congressional  requirements, 
and  the  widening  salary  gap,  that  limit  the  capacity  of  the  NIH 
intramural  research  program  to  sustain  its  distinguished  record  of 
scientific  achievement  and  excellence.     If  the  extraordinary 
accomplishment  of  the  NIH  intramural  laboratories  is  to  be  assured 
over  the  long  term,  solutions  must  be  found  to  these  administrative 
barriers . 

The  Department  of  Health  and  Human  Services  has  been 
encouraged  by  the  Office  of  Management  and  Budget  to  consider  a 
wide  range  of  strategies  for  assuring  the  continued  scientific 
excellence  of  the  intramural  program,  and  was  advised  to  ask  the 
Institute  of  Medicine  to  undertake  a  4-5  month  study  of  the 
options.  Recommendations  have  been  requested  by  June  1,  1988. 

Throughout  the  scientific  community  new  techniques  in  the 
manipulation  of  DNA  and  the  development  of  new  methods  of  automated 
processing  of  DNA  are  yielding  large  volumes  of  information 
regarding  the  human  genome.     Characterizing  the  entire  human  genome 
will  have  profound  implications  for  understanding  the  more  than 
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3500  diseases  that  are  known  to  involve  a  genetic  defect.  This 
knowledge  will  enhance  our  understanding  of  the  normal  processes  of 
development  by  many  fold. 

Every  day  brings  new  information  on  the  location  of  genes. 
The  locations  of  new  markers,  particularly  those  in  close  proximity 
to  genes  associated  with  known  genetic  disorders,  are  published  in 
each  issue  of  the  leading  scientific  journals.     Information  on  the 
location  of  individual  genes  will  become  known  through  the  course 
of  normal  scientific  inquiry,  but  if  we  are  ultimately  to  succeed 
with  this  project  we  must  capture  information  systematically  for 
the  construction  of  the  complete  map.     The  staggering  volume  of 
molecular  data  and  its  cryptic  and  subtle  patterns  have  led  to  an 
absolute  requirement  for  computerized  data  bases  and  analytical 
tools  if  we  are  to  succeed  in  this  major  advance.  Based  on 
recommendation  of  this  Subcommittee,  an  amount  of  $3.8  million  was 
included  in  the  FY  1988  appropriation  for  the  establishment  of  a 
National  Center  for  Biotechnology  Information  at  the  National 
Library  of  Medicine.  Working  with  the  laboratories  from  which  the 
information  comes,  experts  at  such  a  center  will  seek  to  coordinate 
data  as  it  is  accumulated — to  store,  process,  and  make  it  available 
to  the  research  community  nationwide. 

Permit  me  to  mention  a  few  highlights  from  recent  research 
activities . 

o    ft  major  stucy  supported  by  the  National  Institute  of  Child 
nealth  and  Human  Development  has  concluded  that  the  drug 
cysteamine  can  prevent  kidney  failure  and  permit  normal  growth 
when  given  to  very  young  children  who  inherit  the  rare 
metabolic  disease  cystinosis.     This  represents  the  first 
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effective  therapy  for  any  of  the  genetic  disorders  known  as 
lysosomal  disorders. 

Earlier  this  year,  a  prevention  study  supported  by  the 
National  Heart,  Lung,  and  Blood  Institute  showed  that  one 
aspirin  tablet  taken  every  other  day  significantly  reduces  the 
incidence  of  fatal  and  non-fatal  heart  attacks  in  men  who  had 
no  history  of  heart  attacks. 

Advances  made  by  intramural  scientists  from  the  National 
Institute  of  Allergy  and  Infectious  Diseases  are  rapidly 
moving  us  toward  the  development  of  a  vaccine  against 
rotaviruses,  the  most  important  cause  of  severe  diarrhea-- 
sometimes  leading  to  death- -among  young  children. 
Scientists  supported  by  the  National  Institute  of  Arthritis 
and  Musculoskeletal  and  Skin  Diseases  have  recently  discovered 
that  an  immunosuppressive  drug,  cyclosporin  A,  is  highly 
effective  in  the  treatment  of  psoriasis,  a  chronic  skin 
disorder.     This  discovery-- in  addition  to  the  evidence  showing 
that  a  high  percentage  of  HIV-positive  patients  have  symptoms 
of  psoriasis  —  redirects  scientists  to  look  more  closely  at  the 
possibility  that  psoriasis  is  an  immune  disorder. 
During  the  past  year,  studies  supported  by  the  National  Cancer 
Institute  developed  the  first  highly  effective  regimen  for 
advanced  bladder  cancer,  a  cancer  that  affects  nearly  50,000 
Americans  each  year.     In  a  study  of  combined  chemotherapy 
using  four  drugs,  there  was  an  overall  response  rate  of  70 
percent  in  advanced  bladder  cancer,  with  37  percent  of 
patients  having  complete  remission. 
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The  NIH  has  a  nk.  _>r  research  commitment  in  AIDS.     Sixteen  NIE 
components,  stressing  research  in  pathogenesis,  therapeutics,  and 
vaccine  development,  are  involved.     To  assist  in  setting  research 
priorities  for  AIDS  research  at  NIH,  I  recently  established  an  AIDS 
Program  Advisory  Committee  with  membership  drawn  from  the  country's 
rriost  distinguished  scientists,  administrators  and  ethicists. 
Another  new  development  in    .IDS  is  our  program  to  speed  the  review 
and  award  of  AIDS  grant  applications.     The  plan  will  be  announced 
to  the  scientific  community  shortly. 

Intramurally ,  we  recently  expanded  NIH's  capaci~y  to  c  act 
clinical  research  on  AIDS  patients  through  a  new  allocation  of  beds 
at  the  NIH  Clinics     Center  for  additional  Phase  I   ^rug  stuci  3. 
Our  intramural  and  extramural  efforts  in  the  areas  of  drug  and 
vaccine  devt     pment  continue.     The  first  Phase  I  study  of  an  AIDS 
candidate  vaccine  in  this  country  began  in  October  at  the  NIH 
Clinical  Center,  with  additional  candidate  vaccines  moving  toward 
testing  in  our  network  of  Vaccine  Evaluation  Units. 

In  the  treatment  area,  various  drugs  and  combinations  of  drugs 
are  being  s:  died  both  at  the  NIH  and  through  the  AIDS  Clinical 
Trials  Group  (ACTG)  around  the  country.     One  of  the  most  promising 
treatments  beine  studied  is  a  combination  of    ZT  and  a  related  drug 
dideoxycytidine,   Doth  pioneered  as  AIDS  ther^     is  at  the  NIH.  We 
also  have  just  begun  a  trial  of  trimetrexate  as  an  experimental 
drug  for  treatment  of  Pneumocystis  carinii  pneumonia  patients  who 
suffer  serious  adverse  reactions  to  the  existing    pproved  medicines. 
In  addition,  trimetrexate  will  be  distributed  as  a  "treatment 
investigational  new  drug"  through  the  National  Institu.a  of  Allergy 
and  Infectious  Diseases.     NIH's  program  to  apf ly  techniques  of 
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structural  biology  to  the  design  of  new  drugs  for  the  treatment  of 
AIDS  has  begun. 

The  FY  1989  funding  request  proposes  consolidation  of  funds 
for  AIDS  in  the  Office  of  the  Assistant  Secretary  for  Health.  The 
amount  identified  for  NIH  is  $587.6  million,  an  increase  of  $119.8 
million  or  26  percent  over  the  FY  1988  estimate.  Detailed 
descriptions  of  the  AIDS  research  conducted  and  supported  by  the 
various  NIH  components  are  contained  within  the  individual  budget 
justifications  and  in  the  PHS  consolidated  submission. 

Mr.  Chairman,  the  FY  1989  budget  request  for  the  National 
Institutes  of  Health  is  $6,535.2  million,  an  increase  of  5. A 
percent  over  the  comparable  FY  1988  level  of  $6,198.9  million.  For 
comparability  with  FY  1989,  funding  for  acquired  immunodeficiency 
syndrome  (AIDS)  is  excluded  from  the  FY  1988  total. 

The  FY  1989  request  will  support  a  total  of  20,600  research 
project  grants,  the  largest  total  number  of  research  grants  ever 
awarded  by  NIH,  837  more  awards  than  the  FY  1988  comparable  level. 
The  total  number  of  research  project  grants,  excluding  AIDS,  is 
made  up  of  1A,989  noncompeting  continuations  and  5,611  new  and 
competing  renewal  awards. 

The  President's  request  would  allow  average  cost  increases  for 
research  project  grants  of  about  4.7  percent  for  noncompeting 
awards  and  2.9  percent  for  competing  awards. 

The  FY  1989  request  for  research  centers,  $539.2  million, 
would  provide  support  for  555  centers,  three  fewer  than  under  the 
current  budget.     General  clinical  research  centers  would  receive  a 
two  percent  increase.     Average  costs  for  all  other  center  grants 
would  be  approximately  the  same  as  the  FY  1988  level. 


Research  training  and  career    ievelopment  activities  would 
remain  close  to  their  FY  1988  operating  levels  with  an  increase  of 
3  percent  for  research  career  programs  and  a  2  percent  increase  for 
research  training. 

The  NIH  intramural  research  program  would  receive  $670.6 
million,  an  increase  of  3.7  percent  over  the  FY  1988  comparable 
level.     The  additional  fund.c  ^ould  be  used  to  support  built-in 
increases . 

Mr.  Chairman,  this  completes  my  opening  statement,  but  I  will 
be  pleased  to  respond  to  any  questions  you  or  members  of  the 
committee  may  wish  to  ask. 


STATEMENT  BY 
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Mr.  Chairman  and  Members  of  the  Subcommittee: 

I  am  pleased  to  present  this  testimony  on  the  role  of  the  National  Institutes 
of  Hea  ;h  in  biotechnology  Information.     Although  examples  of  biotechnological 
innovations  span  200  years,  the  contemporary  field  of  biotechnology,  with  its 
enormous  potential  benefits  for  human  health,   owes  its  existence  in  large 
measure  to  the   sustained  re  ^arch  support  provided  by  NIH  in  the  form  of 
grants  to  medical  scientists.     Many  of  the  more  than  70  Nobel  Laureates  who 
have  been  supported  by  NIH  funds  have  received  their  honors  for  work  related 
to  biotechnology.  For  example,  NIH's  ov     Dr.  Marshall  Nirenberg  was  recognized 
by  the  Nobel  committee  for  his    rork  in  deciphering  the  basic  "genetic  code." 

The  NIH  continues  to  place  h    h  priority  on  biotechnology-related  research, 
both   at   our   own   laboratories   in   Bethesda   and   through  grant   support  of 
individual  projects  at  research  institutions  around  the  country.     Among  the 
subjects  of  investigation  are:   unr erstanding  cancer  and  genetics,  clinical 
immunology  and  allergic   responses,   and  disease   prevention  through  vaccine 
production.     Biotechnology  research  has  already  made  possible  the  large-scale 
production  of  therapeutically  useful  substances  such  as  insuxin,  interleukin, 
growth   hormone,    blood    coagulation    factor   VIII,    and    tissue  plasminogen 
activator  (tPA),  now  approved  by  the  FDA  for  commercial  release. 

The  importance  of  biotechnology  research  is  underscored  by  the  fact  that  an 
entire  meeting  of  the  Advisory  Committee  to  the  NIH  Director  was  devoted  to 
the  subject.     The  committee  heard  from  many  o  ..3ide  experts  and  concluded  that 
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if  the  United  States  was  to  continue  its  preeminence  in  biotechnology,  the  NIH 
should  continue  to  support  basic  biomedical  research  and  research  training  in 
the    field. _  In    another    meeting    of    the    advisors,    on   the    subject  of 
"Characterizing  the  Human  Genome,"  the  crucial  role  of  the  NIH  in  gene  mapping 
and   gene   sequencing  was   emphasized.     This  time,   however,    they  made  the 
explicit    point    that   we   have    a   major    problem   with   handling   just  the 
biotechnology  information  being  produced  by  our  present  level  of  effort.  As 
our  laboratories  generate  ever  greater  amounts  of  data,  we  will  need  ever  more 
capable  information-handling  systems.     We  are  addressing  these  issues  with 
funds  appropriated  for  fiscal  year  1988  and  funds  requested  in  the  President's 
1989  budget. 

NIH  already  funds  about  a  dozen  major  computerized  biotechnology  databases, 
each  with  its  own  characteristics.  Among  them  are  the  Hybridoma  Data  Bank, 
ATCC  Cell /Tumor  Bank,  the  Human  Mutant  Cell  Repository,  the  Human  DNA  Probe 
Repository,  Human  Gene  Library,  Protein  Information  Resource,  and  GenBank.  In 
addition,  other  countries  support  the  European  Molecular  Biology  Laboratory 
(EMBL)  Bank  of  Nucleic  Acid  Sequences  and  the  DNA  Databank  of  Japan. 

The  Library's  role  will  be  to  coordinate  and  enhance  these  various  information 
resources  for  the  benefit   of  individual  scientists  throughout  the  United 
States.     This  will  be  done  using  modern  electronic  networking  technology  and 
what   are   called    "distributed   databases."     In   effect,    this   means  that 
biotechnology  databanks  can  remain  physically  where  they  are  at  present, 
scientifically    directed    by    experts    at    universities,    consortia,  and 
corporations. 
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This  is  especially  appropriate  because  the  information/communications  function 
of  NIH,  exercised  largely  through  the  National  Library  of  Medicine,  is  vital 
to  our  entire  biomedical  research  enterprise.    The  programs  of  the  Library  in 
collecting,  classifying,  and  disseminating  information  are  the  building  blocks 
for  future  research  advances  and  improved  health  care  delivery.    These  vital 
information-handling  services,  enhanced  by  such  promising  new  programs  as  the 
Unified  Medical  Language  System,  are  absolutely  necessary  for  optimal  progress 
in  biotechnology. 

In  keeping  with  its  role  as  the  principal  source  of  Federal  support  for 
biotechnology  research,  the  NIH  also  participates  in  several  activities  that 
cut  across  agency  boundaries.     For  example,  I  am  chairman  of  the  Biotechnology 
Science  Coordinating  Committee  (BSCC),  which  operates  under  the  aegis  of  the 
White  House  Federal  Coordinating  Council  on  Science,  Engineering,  and 
Technology  (FCCSET)  Committee  on  Life  Sciences.    Other  members  of  this 
Committee  include  Federal  agencies  that  support  biotechnology  research,  and 
those  with  a  regulatory  responsibility.    These  are,  in  addition  to  NIH,  the 
National  Science  Foundation,  the  Food  and  Drug  Administration,  the  Department 
of  Agriculture,  and  the  Environmental  Protection  Agency.     The  mandate  of  the 
BSCC  is  to  consider  the  scientific  issues  relevant  to  biotechnology  and  to 
share  information  used  to  support  biotechnology  regulatory  activities. 
Clearly,  our  plans  for  the  Center  will  enhance  the  ability  of  NIH  to  make  this 
a  productive  effort. 

In  addition  to  existing  NIH  support  for  biotechnology  research,  the  importance 
of  the  field  was  underscored  just  two  weeks  ago  with  the  release  of  a  major 
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report,  "Mapping  and  Sequencing  the  Human  Genome,"  issued  by  the  National 
Academy  of  Sciences.    The  report  recommended  that  a  200-million-dollar-a-year 
effort  be  b^gun  immediately  to  discover  the  location  of  every  gene  within 
human  chromosomes.     In  fiscal  year  1988,  the  NIH  has  received  $17.3  million  of 
new  monies  specifically  for  funding  a  new  research  program  in  mapping  and 
sequencing  complex  genomes.    The  President's  Budget  request  for  NIH  for  fiscal 
year  1989  increases  this  amount  to  $28  million.    These  funds  will  support  a 
scientific  approach  that  is  very  different  from  existing  work  on  complex 
genomes.    Until  now  the  approach  has  been  to  identify  specific  genes  of 
interest,  to  locate  them  on  the  appropriate  chromosome  when  possible,  to 
isolate,  clone,  and  sequence  them.    The  genes  that  have  been  of  special 
interest  have  been  those  that  have  controlled  the  structure  of  known 
substances,  such  as  insulin  or  growth  hormone,  or  have  been  responsible  for 
certain  hereditary  diseases,  such  as  sickle  cell  anemia.    NIH  devotes  about 
$100  million  a  year  to  projects  in  human  genetics  and  genetic  diseases  and  an 
additional  $200  million  per  year  to  other  studies  of  complex  genomes  in  animal 
models.    A  portion  of  these  sums  is  spent  on  mapping  and  sequencing,  but  it  is 
important  to  stress  that  the  existing  approach  focuses  on  a  limited  number  of 
widely  scattered  genes.    There  are  millions  upon  millions  of  nucleotides  that 
will  not  be  identified  by  the  traditional  approach.    The  new  program  and  the 
dedicated  funds  in  the  '88  and  '89  budgets  will  seek  to  locate  genetic  markers 
at  shorter  and  shorter  distances  along  the  entire  stretch  of  the  chromosomes, 
and  ultimately  to  define  the  structure  at  the  level  of  the  individual 
nucleotide  sequences. 

Mr.  Chairman,  I  would  like  to  close  by  reiterating  my  strong  support  for 
making  an  effort  not  only  to  develop  new  and  improve  existing  information 
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resources,  but  to  forge  sophisticated  communication  linkages  between 
resources,  particularly  databanks,  so  that  researchers  can  have  rapid  and 
efficient  a&cess  to  all  the  scientific  information  that  is  relevant  to  their 
investigations.     Funding  a  National  Center  for  Biotechnology  Information  was  a 
right  step  to  that  end.    Efforts  will  continue  under  the  President's  FY  1989 
budget  request.    As  you  will  hear  from  Dr.  Lindberg,  we  have  already  begun  to 
see  the  results  of  stepped-up  work  in  developing  improved  information  services 
for  biotechnology. 

Mr.  Chairman,  members  of  the  Committee,  this  concludes  my  prepared  statement. 
I  will  be  pleased  to  answer  questions. 


(V 


NURTURING  THE  BIOMEDICAL  RESEARCH  ENTERPRISE 

by 

•James  B.  Wyngaarden,  M.D.** 

I  am  honored  indeed  to  have  been  selected  to  give  the  Theobald  Smith 
Lecture--and  more  than  pleased  to  become  a  member  of  the  group  of 
distinguished  persons  who  have  preceded  me  in  carrying  out  this  tradition, 
particularly  two  of  my  most  deeply  respected  former  colleagues  at  Duke-- 
Phil  Handler  and  Gene  Stead.     It  is  singularly  appropriate  that  the 
Theobald  Smith  Lecture  be  a  part  of  the  first  academic  symposium  to  be  held 
in  connection  with  the  Albany  Medical  College  Sesquicentennial  observance. 
For  Dr.   Smith,  an  1883  graduate  of  Albany  Medical  College,  personified  the 
awakening  of  science  in  this  country  that  took  place  in  the  latter  part  of 
the  nineteenth  century.     While  in  Medical  School  he  became  deeply  interested 
in  the  works  of  Robert  Koch  and  the  new  science  of  bacteriology.     Very  soon 
after  his  graduation  he  collaborated  with  Daniel  E.  Salmon  in  identifying 
the  microorganism  that  causes  hog  cholera.     They  were  the  first  to  discover 
that  immunity  could  be  conveyed  by  dead  bacteria. 

Dr.   Smith  soon  was  at  the  forefront  of  the  investigators  of  his  time, 
gaining  recognition  as  the  first  to  prove  that  disease  could  be  transmitted 
by  an  insect  when  he  identified  the  tick  as  the  intermediary  of  transmission 
of  the  cattle  disease  known  as  "Texas  fever."     This  principle  in  time  came 
to  have  great  significance  in  the  control  of  human  disease.     It  once  was 
said  of  him  that  his  admirable  contribution  is  an  illustration  of  the  unity 
of  comparative  and  human  medicine.     From  another  perspective  his  career 
provides  an  example  of  unification  as  commented  upon  by  Rene  Dubos  who 
said,   "For  the  sake  of  scientists  who  tend,  or  pretend,  to  despise  abstract 
concepts  and  to  have  respect  only  for  hard  facts,  it  is  worth  pointing  out 
that  the  most  abstract  formulation  of  the  problem  of  parasitism  first  came 
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first  came  from  the  American  pathologist  Theobald  Smith,  who  more  than  any 
other  American  scientist  contributed  important  hard  facts  to  microbial 
knowledge . " 1 

As  this  institution  observes  its  150th  birthdav,   I  am  sure  you  will 
take  special  pride  for  having  nurtured  young  Theob.        Smith's  interest  and 
imagination . 

Only  a  few  weeks  ago  the  National  Institutes  of  Health  held  the 
closing  events  of  its  centennial  year,  so  I  am  somevnat  attuned  to  the 
feelings  you  must  have  as  you  begin  celebrating  the  sesquicentennial  of 
Albany  Medical  College.     Personally  and  on  behalf  of  my  NIH  colleagues,  I 
extend  warmest  greetings  and  congratulations  to  the  faculty,  staff,  students 
and  friends  of  Albany  Medical  College  as  you  mark  a  significant  anniversary 
in  the  history  of  this  distinguished  institution. 

Albany  Medical  College  was  already  in  its  fiftieth  year  when  a  tiny 
laboratory  that  later  became  the  National     nstitutes  of  Health  was  opened 
in  New  York  City.     The  NIH  had  its  beginning  when  a  young  physician, 
r.   Joseph  Kinyoun,  opened  a  one-room  laboratory  in  the  the  Marine  Hospital 
_-rvice  facility  on  Staten  Island.     Dr.  Kinyoun  had  been  given  special 
training  in  the  new  science  of  microL_3logy  in  the  laboratories  of  Robert 
Koch  and  Louis  Pasteur.     He  had  also  been  given  an  assignment-- to  learn  and 

-ply  the  latest  in  scientific  insig  it  in  an  effort  to  forestall  a  threatened 
outbreak  of  cholera  in  the  United  States.     As  the  years  have  gone  by,  the 
mission  of  the  NIH  has  been  expanded  step  by  step  so  t   it  today  the  scope 
of  its  research  extends  across  the  total  spectrum  of  the  sciences,  and 
through  its  extramural  programs  the  NIH  is  in  active  partnership  with 
essentially  all  institutions  involved  in  biomedical  research,  including 
Albany  Medical  College. 

Both  of  our  institutions  have  experienced  at  first  hand  a  period  of 
astonishing  advances  in  knowledge,  and  particularly  in  the  biological 
sciences.     Even  more  exciting  is  the  promise  that  the  future  holds.     As  a 
preface  to  a  discussion  of  some  of  the  issues  of  concern  to  the  research 


community  and  their  possible  impact  on  the  future,   I  will  refer  to  a  few 
chapters  in  the  history  of  the  National  Institutes  of  Health. 

What  we  call  the  modern  NIH  had  its  beginnings  at  the  end  of  World 
War  II.     Essentially  all  of  the  American  bioscientists  and  clinical 
researchers  had  been  mobilized  in  the  war  effort.     This  mobilization  was 
accomplished  by  awarding  grants  and  contracts  to  American  academic 
institutions,  hospitals,  and  independent  laboratories  for  the  conduct  of 
research  on  health  problems  that  were  expected  to  be  encountered  by  the 
members  of  the  armed  services.     Some  500  such  awards  were  made  during  the 
war  years.     About  250  medical  projects  were  still  active  when  the  Office  of 
Scientific  Research  and  Development  was  disbanded  in  1945.     These  ongoing 
projects  were  turned  over  to  the  then  National  Institute  of  Health  for 
administration . 

That  action  and  the  policy  decisions  that  preceded  it  put  in  place, 
for  the  first  time,  a  broad  Federal  program  for  the  support  of  biomedical 
research  that  was  not  linked  to  wartime  necessity  or  to  a  specific  disease. 
The  action  also  had- the  effect  of  designating  the  NIH  as  the  principal 
biomedical  research  arm  of  the  Federal  Government. 

The  idea  of  a  general  and  continuing  research  partnership  through 
grants  and  contracts  awarded  by  the  Government  to  non-Federal  institutions 
was  a  new  thing.     No  patterns  existed  for  it;  but  in  little  more  than  a 
year  after  the  passage  of  the  authorizing  legislation,  a  system  was  set  in 
place  that  has  stood  the  test  of  time  and  has  served  as  a  model  for  organiza- 
tions over  the  world.     This  largely  unsung  accomplishment  was  substantially 
the  work  of  C.  J.  Van  Slyke,  then  Chief  of  the  Research  Grants  Division  and 
later  NIH's  Deputy  Director.     His  philosophy  regarding  the  research  grants 
program  was  a  total  commitment  to  the  basic  tenet  that  such  a  system  should 
protect  the  integrity  and  the  independence  of  the  research  worker  and  his 
freedom  from  control,  direction,  regimentation  and  outside  interference. 
He  insisted  that  the  projects  to  be  supported  be  selected  in  open  competi- 
tion, and  that  in  making  decisions  on  awards  the  agency  should  rely  to  a 
substantial  degree  upon  appraisals  by  non-Federal  scientists.     Thus  the 
system  was  designed  to  utilize  in  a  significant  way  the  expertise  of 
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scientists  throughout  the  nation  not  only  in  the  conception  and  conduct  of 
the  research  but  also  in  the  evaluation  of  research  proposals. 

Forty  years  later  we  continue  to  avoid  central  direction  of  research 
when  it  is  at  all  possible  to  do  so.     My  personal  philosophy  is  that  the 
most  important  thing  the  NIH  can  do  over  the  years  is  to  promote  discovery. 
No  study  section  or  advisory  committee  or  review  board  can  sit  around  a 
table  and  say  "now  it's  time  to  discover  penicillin"  or  anything  else.  Our 
successes  come  from  supporting  good  scientists  and  giving  them  freedom. 

While  recalling  some  of  the  influences  on  resea--h  that  have  not 
changed  greatly  over  the  years,  I  will  digress  to  mention  anoiner  matter 
that  has  been  a  constant  companion  of  biomedical  research  over  the  years 
and  was  of  concern  to  Theobald  Smith.     It  is  the  effort  by  small,  often 
unrelenting  groups  to  put  an  end  to  the  use  of  animals  as  subjects  of 
research.     I  was  interested  to  note  in  a  biography  of  Dr.   Smith  that  he  was 
appointed  in  1896  to  a  small  committee  by  the  Association  of  American 
Physicians  to  oppose  a  bill  to  prohibit  vivisection  in  the  District  of 
Columbia.     The  bill  -failed  but  the  general  issue  remains.     It  has  become 
highly  politicized,  and  stepwise  has  effectively  increased  the  cost  of 
research  through  unreasonable  application  of  meritorious  reforms  in 
standards  for  animal  care  and  curtailment  of  the  use  of  pound  animals.  In 
some  areas  of  research  the  problem  goes  beyond  expense.     For  example,  the 
scarcity  of  chimpanzees  already  threatens  development  of  a  vaccine  for 
AIDS,   and  any  unnecessary  restrictions  on  their  use  at  this  time  becomes 
doubly  serious. 

But  I  must  return  to  my  sketch  of  NIH  history.     The  rapid  expansion  of 
the  NIH  organization  has  mirrored  public  concern  about  specific  diseases 
and  general  categories  of  health  problems.     The  names  of  the  twelve 
Institutes  constitute  a  kind  of  catalog  of  such  concerns,  as  can  be  seen  in 
the  names  of  the  National  Cancer  Institute,  The  National  Heart,  Lung,  and 
Blood  Institute,  the  National  Institute  of  Neurological  and  Communicative 
Disorders  and  Stroke,  and  the  National  Institute  on  Aging.     Although  many 
of  the  Institutes  were  given  disease-specific  missions,  our  commitment  to 
basic  research  has  been  sustained  and  is  a  substantial  component  in  the 
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programs  of  each  of  the  Institutes.     In  the  early  1970s,  the  fraction  of 
the  NIH  budget  devoted  to  basic  research  was  no  more  than  45  percent.  By 
1980  this  portion  had  reached  52  percent,  and  in  1986  it  was  63  percent. 

During  recent  years  between  10  and  12  percent  of  our  total  budget  has 
been  spent  for  intramural  research  and  training  in  NIH's  own  laboratories. 
About  2,500  scientists  with  doctoral  degrees  and  as  many  as  3,500  trained 
support  staff  are  engaged  in  our  intramural  programs. 

Since  the  early  1950 's,   large  numbers--an  estimated  25,000--of  young 
scientists  have  come  to  the  NIH  under  our  fellowship  and  associate  programs 
for  periods  of  from  a  few  to  several  years,  and  then  they  have  moved  on  to 
universities,  academic  medical  centers  and  industrial  organizations.  We 
believe  that  these  NIH  alumni  enrich  American  science.     The  linkages  that 
develop  between  scientists  working  together  in  the  intramural  programs  at 
NIH  often  are  lasting.     As  a  rule,  scientists  who  move  from  NIH  continue  to 
collaborate  with  their  former  NIH  colleagues,  they  return  for  seminars,  or 
they  invite  NIH  scientists  to  visit  them  in  their  extramural  setting  so 
that  there  is  a  pattern  of  continuous  interaction  and  collaboration. 

As  large  as  the  intramural  program  is,  however,  almost  90  percent  of 
the  NIH's  budget  is  devoted  to  our  extramural  programs--to  awards  for 
research  and  research  training  and  for  the  associated  administrative  costs. 
Thus,  the  largest  amount,  by  far,  of  NIH  research  takes  place  in  some  1650 
universities,  medical  schools,  research  hospitals,  foundations  and  industrial 
laboratories  in  the  United  States  and  in  many  other  countries.     More  than 
50,000  non-Federal  scientists  participate  in  research  projects  funded  by 
the  NIH. 

The  NIH  has  had  a  marked  influence  on  the  structure  as  well  as  the 
quality  of  academic  institutions,  not  only  through  the  large  amounts  of 
funds  the  agency  has  awarded  for  the  support  of  research  and  research 
training,  but  also  through  the  infusion  of  the  able  and  well- trained  alumni 
of  our  intramural  programs.     The  building  of  many  great  research-oriented 
universities  has  rested  heavily  on  NIH  support,  and  currently  more  than  63 
percent  of  all  the  health-related  research  in  American  universities  and 
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about  75  percent  of  all  research  in  academic  health  centers  is  funded  by 
the  NIH. 

The  key  mechanism  used  by  NIH  for  support  of  biomedical  research  is 
the  investigator-initiated  project  grant.     Such  grants  are  awarded  in 
response  to  proposals  submitted  by  researchers  who  outline  the  questions 
they  wish  to  study,  who  specify  their  research  strategies  and  estimate 
their  costs.     Such  grants  are  used  for  supporting  the  major  portion  of  our 
extramural  research.     Well  over  half,  or  more  than  58  percent,  of  our  total 
proposed  budget  for  FY  1989  is  allocated  to  these  projects. 

But  continued  availability  of  a  supply  of  high  quality  scientists  is 
essential  to  the  nurture  of  the  biomedical  research  enterprise.     In  science 
the  limiting  factor  is  a  human  one.     Thus  it  is  our  special  responsibility 
as  scientists,  academicians  and  administrators  to  help  assure  the  future 
supply  of  trained  scientists.     That  responsibility  cannot  be  met  simply  by 
organizing  and  funding  more  training  programs.     In  science  there  is  a  long 
tradition  of  the  nurture  of  young  minds  and  imaginations  that  goes  beyond 
conveying  information  and  teaching  skills.     Theobald  Smith  made  a  telling 
comment  on  the  nature  of  the  scientist.     "Let  us  not  deceive  ourselves 
concerning  the  true  inwardness  of  research,"  he  said,  and  explained,  "It 

does  not  consist  in  trained  senses  alone.     It  is  a  quality,  an  attribute  of 

2 

the  intellect  working  through  the  senses." 

A  consequence  of  the  amazing  progress  that  has  been  made  by  the 
current  generation  of  scientists  is  the  level  of  sophistication  that  will 
be  required  oc  their  successors.     In  the  biologica.  sciences  there  has  been 
a  substantia      roadening  of  the  scope  of  research.     We  have  totally  new 
disciplines  within  the  biosciences  so  that  larger  numbers  of  more  highly 
trained  investigators         1  be  needed  if  we  are  to  continue  the  pur s  -it  of 
discovery  in  new  areas,  such  as  structural  biology  and  molecular  genetics. 

The  Government-University-Industry  Research  Roundtable,  of  the  National 
Academy  of  Sciences,  has  been  holding  thoroughgoing  discussions  of  the 
issues  relating  to  the  development,  identification,  recruitment  and  retention 
of  science  and  engineering  talent.     In  evaluating  the  talent  pool  they 
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predict  that  the  demand  for  scientists  and  engineers  will  remain  strong  in 
both  industry  and  academia,  but  that  at  the  same  time  the  number  of  Americans 
qualified  for  these  careers  may  be  declining. 

This  prediction  is  based  in  part  on  certain  disturbing  trends.  First, 
the  supply  of  22-year-olds  is  projected  to  drop  more  than  25  percent  before 
the  end  of  the  century.     If  even  the  current  level  of  supply  for  industry 
and  academia  is  to  be  maintained,  a  significant  increase  in  the  proportion 
of  22-year-olds  attaining  science  and  engineering  degrees  will  be  necessary. 
The  Roundtable  group  estimated  that  to  maintain  the  1985  level  into  the 
1990s  the  degree  award  rate  would  have  to  increase  by  30  percent. 

A  special  problem  is  posed  by  indications  of  shortages  of  competent 
science  and  mathematics  teachers  in  secondary  schools,  and  with  the  evidence 
of  the  lack  of  achievement  of  U.S.  students  in  mathematics.     This  has 
serious  implications  in  the  biosciences  as  well  as  in  engineering. 

A  substantial  drop  in  the  number  of  baccalaureate  degrees  in  the  life 
sciences  that  began  in  the  late  1970s  continues  unabated  and  portends 
shortages.     Although  the  number  of  women  and  minorities  is  on  the  increase 
their  numbers  do  not  make  up  for  the  losses.     All  applications  to  U.S. 
medical  schools  declined  in  the  1987-1988  academic  year,  and  according  to  a 
recent  report  first-time  enrollments  fell  for  the  sixth  year  in  a  row. 

There  also  has  been  a  persistent  decline  in  the  number  of  younger 
applicants  for  traditional  NIH  grants.     More  than  26  percent  of  all  appli- 
cants were  under  36  years  of  age  in  1979,  but  seven  years  later  only  a 
little  over  13  percent  were  under  36.     On  the  average,  NIH-supported 
investigators  are  older  today  than  in  previous  years.     The  average  age  in 
1979  was  41.9  years,  and  in  1985  it  was  a  full  year  older — 42.9  years. 

Given  the  demographics  of  the  last  decade  of  the  20th  century,  it  is 
abundantly  clear  that  if  the  necessary  talent  is  to  be  available  for 
continuation  and  extension  of  the  explosive  progress  in  the  biological 
sciences,  we  must  attract  a  greater  share  of  the  young  people  in  these 
fields.     Serious  attention  must  be  given  to  finding  ways  to  develop  the 
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abilities  and  interests  of  children  in  grade  school.     The  early  years  are 
critical . 

Secondary  school  is  the  period  when  decisions  can  begin,   -nd  the 
choices  made  in  high  school  become  crucial  with  respect  to  future  careers. 

The  undergraduate  years  take  a  heavy  toll  in  the  numbers  of  students 
who  elect  to  pursue  careers  in  the  sciences.     When  the  time  comes  for  them 
to  decide  whether  or  not  to  go  into  graduate  or  profes   ional  school,  we 
must  recognize  that  a  decisive  factor  is  the  student's  percef     on  of  the 
opportunity  offered  b        particular  career,  versus  the  investment  in  time 
and  dollars  required  tc  prepare  for  such  a  career. 

Because  the  NIH  is  the  source  of  funding  for  almost  two-thirds  of  the 
biomedical  research  conducted  in  American  universities,  our  programs  have 
come  to  be  regarded  as  indicators  of  the  level  of  biomedical  research 
activity  in  the  nation.     For  this  reason  we  have  str       sd  in  our  budc  t 
discussions  with  the  Congress  and  within  ~he  Administration  the  importance 
of  stability  in  funding  of  research  project  grants.     A  reasonable  degree  of 
predictability  of  research  support  is  essential  for  institutions  and  for 
individual  investigators  if  they  are  to  attract  and  maintain  productive 
teams  of  resear       rs.     Furthermore,   such  stabilitv  can  indicate  to  young 
people  at  critical  stages  in  their  careers  that  there  is  reasonable 
assurance  that  having  completed  the  intensive  training  that  today's  science 
requires,  they  will  be  able  to  look  forward  to  active  careers  in  health 
related  research. 

In  recent  years  the  number  and  quality  of  research  proposals  have 
increase^  steacily  and  have  outstripped  our  ability  to  fund  them,  even 
though  t.  =  NIH  budg         is  continued  to  grow  in  real  terms  by  2  percent  per 
year  since  1965,  anc        zo  6  percent  per  year  in  the  past  5  years.     We  now 
can  fund  only  about  one-third  of  the  meritorious  proposals. 

The  system  is  s~able  and  morale  is  high  as  long  as  our  annual  appropri- 
ations permit  a  reasonable  number  of  new  awards  each  year  in  addition  to 
providing  for  the  continuing  grants,  whose  average  term  is  between  3  and  4 
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years.     But  the  amount  of  funding  available  for  new  awards  is  subject  to 
both  the  level  of  continuing  commitments  and  to  the  level  of  new  appropri- 
ations.    Essentially  the  amount  available  for  new  awards  is  what  is  left 
after  continuing  commitments  are  met.     In  times  of  constrained  budgets  a 
roller  coaster  effect  can  develop  with  regard  to  new  and  competing  renewal 
grants,  and  this  in  turn  can  send  minor  panic  through  the  system.     We  have 
not  yet  developed  a  means  for  "buffering"  current  and  prospective  grantees 
from  the  effects  of  sudden  budget  changes. 

It  is  essential  to  the  vitality  of  the  scientific  enterprise  and  to 
the  morale  of  the  scientific  community  that  young  scientists  be  encouraged. 
In  1986  we  announced  a  new  program  called  FIRST  awards--a  modification  that 
lengthens  the  initial  awards  from  three  to  five  years,  and  provides  a  total 
of  $350,000  direct  costs  for  the  five  years.     This  is  intended  to  obviate 
the  need  for  too  early  reapplication  for  investigators  who  encounter 
difficulties  in  the  first  18  months  of  the  term  of  a  grant.     It  will,  we 
believe,  encourage  more  creative  and  less  defensive  research  applications. 

Further,  we  have  expanded  the  number  and  types  of  longer  term  support 
for  outstanding  mid-career  scientists  through  a  program  called  MERIT 
awards.     This  program  will  involve  facilitated  extensions  of  five-year 
awards  for  an  additional  three  to  five  years  on  the  basis  of  a  detailed 
progress  report  rather  than  through  reapplication. 

Notwithstanding  our  efforts  to  fine-tune  the  system,  the  level  of 
funding  continues  to  be  the  principal  determinant  of  our  ability  to  nurture 
the  productivity  of  biomedical  research  in  the  United  States.     We  are 
especially  concerned  about  the  effect  on  the  young  researcher,  who  after 
seven  to  ten  years  of  post  college  training  has  about  a  one  in  three  chance 
of  gaining  independent  funding  from  NIH. 

We  cannot  quantify  with  precision  how  many  decide  to  consider  a  change 
in  their  career  path  in  the  face  of  such  odds,  but  there  are  indications 
that  our  concerns  about  this  problem  are  justified. 
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In  this  connection  it  is  pertinent  to  note  that  the  President's  budget 
request  for  Fiscal  Year  1989  for  NIH  would  support  a  total  of  21,] 
project  grants.     This  is  960  more  than  the  number  of  grants  during  the 
current  year,  and  more  than  twice  the  10,175  project  grants  we  funded  in 
1970. 

Within  the  portion  of  the  budget  that  makes  provision  for  project 
grants,  the  amount  available  for  new  and  competing  renewal  proposals  is  a 
critically  important  element.     The  FY  1989  President's  budget  would  permit 
a  total  of  5,761  new  and  competing  renewal  grants  as  compared  with  6,052 
that  we  estimate  will  be  made  during  ~he  current  year. 

A  total  of  $613  million  is  identified  for  AIDS  research  at  NIH,  and 
this  represents  an  increase  of  $164  million  over  FY  1988.     The  FY  1989 
total  for  NIH  would  be  $7,123  billion,  an  increase  of  6.8  percent  over 
1988,  with  78  percent  for  AIDS  research  and  5.4  percent  for  all  other 
research  over  the  comparable  1988  figure. 

The  NIH  continues  to  make  a  major  commitment  to  the  future  of 
biotechnology.     The  portion  of  our  budget  devoted  to  biotechnology  has 
increased  gradually  over  the  past  five  years,  and  about  14  percent  is  now 
devoted  to  directly  related  research,  and  about  35  percent  devoted  to 
underlying  basic  research  and  research  training  related  to  biotechnology. 
The  training  activity  is  of  key  importance,  for  one  of  the  most  crucial 
issues  facing  the  biotechnology  industry  is  the  dearth  of  appropriately 
trained  scientific  personnel.     The  NIH  spends  $60  to  $70  million  a  year  to 
train  research  scientists  in  skills  related  to  biotechnology.     However,  the 
supply  of  scientists  who  possess  general  knowledge  in  the  areas  of  molecular 
biology,  molecular  genetics,  chemistry,  virology,  immunology  and  biophysics 
is  rapidly  being  outstripped  by  the  needs  of  academia  and  industry.     A  1985 
survey  of  138  American  biotechnology  firms  by  the  National  Academy  of 
Sciences  indicated  that  half  of  the  respondents  were  experiencing  a  problem 
with  the  shortage  of  scientists.     Moreover,  as  these  firms  recruit  the  best 
scientists  from  academia,  there  is  a  growing  shortage  of  teachers  to 
prepare  the  next  generation  of  basic  biomedical  scientists. 


I  wish  to  emphasize  how  important  I  feel  it  is  that  adequate  numbers 
of  able  and  well  trained  scientists  be  available  for  the  foreseeable  future 
needs.     The  situation  is  critical  with  respect  to  molecular  and  structural 
biologists,  not  only  as  to  numbers  but  also  as  to  breadth,   depth,  and 
overall  excellence  of  training.     If  this  nation  is  to  maintain  its  competi- 
tive position  both  in  science  and  industry  this  need  must  be  met. 

Throughout  the  scientific  community  new  techniques  in  the  manipulation 
of  DNA  and  the  development  of  new  methods  of  automated  processing  of  DNA 
are  yielding  large  volumes  of  information  regarding  the  human  genome. 
Characterizing  the  entire  human  genome  will  have  profound  implications  for 
understanding  the  more  than  3,500  diseases  that  are  known  to  involve  a 
genetic  defect.     This  knowledge  will  enhance  our  understanding  of  the 
normal  processes  of  development  by  many  fold. 

In  the  NIH  appropriation  for  FY  1988  an  amount  of  $17.3  million  was 
earmarked  for  the  genome  mapping  project,  plus  an  additional  $3.8  million 
for  establishment  of  a  related  biotechnology  information  center  at  the 
National  Library  of  Medicine.     The  President's  request  for  FY  1989  includes 
$23  million  for  the  mapping  and  $4  million  for  the  communications  center. 
Through  the  1988  appropriation  and  the  FY  1989  President's  budget,  both  the 
Congress  and  the  Administration  have  sent  a  clear  message  that  this  is  an 
important  mission,   that  there  are  immediate  and  long-range  implications  for 
public  health,  and  that  mapping  the  human  genone  should  begin  at  once. 

An  expert  committee  of  the  National  Academy  of  Sciences  has  urged  an 
immediate  beginning  of  a  program  to  discover  the  location  of  every  gene 
within  human  chromosomes.     In  a  statement  accompanying  their  report  the 
Academy's  committee  stated  its  strong  belief  that  "Such  a  special  effort  in 
the  next  two  decades  will  greatly  enhance  progress  in  human  biology  and 
medicine."     They  also  emphasized  the  need  to  study  the  genetic  make-up  of 
other  animal  species  to  provide  comparative  data. 


This  year  on  February  29  we  assembled  an  ad  hoc  program  advisory 
committee  of  some  of  the  nation's  outstanding  leaders  in  the  biosciences  to 
discuss  in  some  detail  priorities  and  principles  to  be  applied  in  carrying 
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out  a  major  NIH  program  for  mapping  and     equencing  the  human  genome.  The 
ad  hoc  committee  unanimously  endorsed  our  plan  to  establish  an     ffice  of 
Research  on  the  Human  Genome,  headed  by  a  new  Associate  Director  within  the 
Office  of  the  Director  of  NIH.     The  new  office  wil?      ;ve  a  coordination  and 
integration  function  with  regard  to  new  as  well  as  ongoing  efforts  within 
all  components  of  NIH.     The  office  will  have  responsibilities  for  development 
of  new  proposals  as  well.     We  will  take  steps  at  once  to  the  formal  chartering 
of  an  VIH  Program  Advisory  Committee  on  the  Human  Genome.     We  i:tend  to  tap 
the  best  minds  in  the  related  disciplines  in  order  to  develop  scientific 
plans  and  administrative  options  for  promoting  rapid  progress  in  methods  in 
mapping  and  sequencing,  and  for  managing  the  wealth  of  ir'ormation  emanating 
from  these  studies. 

With  the  enactment  of  the  FY  1988  appropriation  and  the  President's 
FY  1989  budget  request,  we  t      .  confident  that  we  can  proceed  with  the 
highly  important  human  genome  project  without  risking  the  possibility  that 
it  would  become  a  competitor  and  siphon  funding  from  our  other  vital 
programs . 

In  biotechnology,  as  well  as  in  all  other  areas  of  our  activity,  the 
NIH  _s  committed  to  adding  to  the  fundamental  biomedical  knowledge  base  and 
to  ensuring  that  this  knowledge  is  translated  into  applications  that  will 
improve  the  health  of  the  nation  as  well  as  aid  in  its  economic  growth. 
For  what  the  biosciences  yield  enhances  the  well-oeing  of  people  here  and, 
in  fact,  in  all  parts  of  the  world.     A  broad  description  of  the  role  of 
science  in  the  life  of  people  everywhere  appears  in  an  inscription  within 
the  dome  of  the  Great  Hall  of  the  National  Academy  of  Sciences  in  Washington. 
It  reads  "...To  Science,   Pilot  of  Industry,   Conqueror  of  Disease,  Multiplier 
of  the  Harvest,  Explorer  of  the  Universe,  Revealer  of  Nature's  Law  and 
Eternal  Guide  to  I  ith." 

Within  science  and  technology  the  search  for  new  measures  for  the 
diagnosis,  treatment,  and  especially  the  prevention  of  hur       disease  and 
disability  is  oi  preeminent  concern,  and  our  nurture  of  the  biomedical 
research  enterprise  will  continue  to  be  c:  surpassing  importance  to  the 
success  of  that  enterprise. 
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Mr.  Chairman,  it  is  a  pleasure  to  appear  before  you  and  the  members  of  this 
Committee  to  discuss  t  e  issue  of  the  AIDS  research  infrastructure.    I  am 
accompani?     today  by  Dr.  Anthony  S.  Fauci,  NIH  Associate  Director  for  AIDS 
Research  ?nd  Director  of  the  National  Institute  of  Allergy  and  Infectious 
Diseases.    The  points  I  wish  to  make  toJ9y  also  apply  tr  the  research  pro-ams 
of  our  sister  agency,  the  nlcohol,  Drufc  Abuse,  and  Mental  Health 
Administration  (ADAMHA) ,  through  its  components,  the  National  Institute  of 
Mental  Health  (NIMH),  the  National  Institute  on  Alcohol  Abuse  and  Alcoholism 
(NIAAA),  and  the  National  Institute  on  Drug  Abuse  (NIDA). 

The  urgency  and  gravity  of  the  AIDS  epidemic  demand  even  greater  attention  to 
NIH '8  exercise  of  its  role  in  identifying  and  marshalling  the  biomedical 
resources  and  t?"  nt  m  essary  tc  combat  this  disease.    We  appreciate  this 
Committee's  lea       hip  and  support  since  the  emergence  of  the  AIDS  epidemic 
and  are  gratified  that  the  Congress  has  taken  such  an  active  role  in 
addressing  AIDS  research  resource  needs. 

Nearly  7  years  have  passed  since  initial  reports  of  a  unique  disorder  that  was 
eventually  identixied  as  AIDS  reached  the  Centers  for  Disease  Control.  During 
that  period,  the  NIH  AIDS  research  budget  has  grown  rapidly  and  our  "DS 
program  has  expanded  into  an  extremely  complex  set  of  research  activities.  As 
you  would  imagine,  t  Is  rapidly  expanding  program  has  placed  a  strain  on  the 
research  resources,  both  human  and  material,  that  serve  as  the  matrix  for  this 
effort. 
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Given  our  unfolding  appreciation  of  the  potential  risks  associated  with  HIV 
research,  members  of  both  the  intramural  and  extramural  biomedical  research 
communities  need  access  to  the  high  quality  facilities  designed  specifically 
for  workfhg  with  such  hazardous  pathogens.    Further,  as  the  nature  of  the  AIDS 
research  program  evolves,  so  do  the  underlying  resource  needs.    At  present  our 
greatest  facilities  needs  are  special  laboratories  for  working  with  the  virus, 
clinical  facilities  for  drug  and  vaccine  testing,  and  special  animal 
facilities. 

While  full-time  equivalent  positions  (PTEs)  are  available,  NIH  continues  to 
experience  difficulty  in  recruiting  and  retaining  highly  skilled  medical  and 
research  staff  and  in  replenishing  our  pool  of  investigators  through  research 
training  opportunities.    This  is  true  in  all  areas  as  well  as  in  those  related 
to  AIDS.    To  the  extent  possible  we  have  been  taking  every  opportunity  to 
address  these  concerns,  and  we  are  making  progress.    As  a  compliment  to  NIH' 8 
ongoing  assessment  of  our  personnel  requirements,  the  President's  FY  1989 
budget  also  calls  for  HHS  to  evaluate  strategies  to  assure  the  continued 
scientific  excellence  of  the  NIH  intramural  laboratories.    Ve  will  be  asking 
IOM  to  undertake  a  4-5  month  independent  study  of  a  range  of  topics,  Including 
adjustments  to  the  structure  of  the  intramural  research  effort,  based  on  the 
principles  of  academic  research  centers;  modify  the  personnel  system  to  permit 
an  Interchange  bet we em  NIH  research,  private  biotechnology  researchers,  and 
nonprofit  biomedical  research  centers;  continuation  of  the  status  quo;  and 
other  organizational  and  managerial  changes. 
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The  AIDS  research  effort  has  been  supported  strongly  by  this  Administration. 
Since  1981,  the  Congress  has  provided  substantial  escalated  and  continuing 
support  tpr  the  NIH  AIDS  program,  and  in  fact,  over  the  last  A  years,  the 
amount  appropriated  for  AIDS  has  nearly  doubled  each  year.    The  FY  1989  NIH 
AIDS  request  is  $587,130,000,  an  increase  of  26  percent  over  the  1988  estimate. 
The  FY  1989  ADAMHA  request  is  $177,617,000.    Similarly,  there  have  been 
substantial  increases  in  personnel  allocated  to  the  AIDS  effort.  The 
increases  just  since  1987  are  illustrative.    The  number  of  FTEs  dedicated  to 
the  search  for  the  cause  and  cure  of  AIDS  was  nearly  400  in  FY  1987,  a 
fifteen-fold  increase  since  FY  1982.    That  number  will  jump  to  539  In  FY  1988 
and  to  around  600  in  FY  1989.    An  increase  of  100  FTEs  ir  FY  1988  was  provided 
through  the  FY  1989  budget  process,  and  I  have  just  allocated  an  additional  29 
because  of  the  ever-widening  requirement  of  the  AIDS  research  program.  In 
addition  to  expanding  the  intramural  research  program,  the  increases  in  FY 
1988  will  provide  resources  to  begin  implementation  of  an  accelerated  awards 
process  for  AIDS  grants,  contracts,  and  cooperative  agreements;  to  open  the  12 
East  patient  care  unit  in  the  Clinical  Center;  to  expan:   che  safety  and 
support  services  related  to  AIDS;  and  to  establish  the  Office  of  the  Associate 
Director  for  AIDS  Research  in  my  office.      11  of  these  efforts  are  currently 
under  way  and  represent  an  intensified  commitment  to  al_  aspects  of  the  AIDS 
research  program. 


There  is  still  no  cure  for  AIDS  and  no  vaccine  to  prevent  it.    The  extent  of 
spread  into  the  various  populations  and  the  timeframe  regarding  conversion 
from  viral  exposure  to  systemic  disease  and  full-blown  AIDS  are  not  yet 
certain.  '"An  ideal  animal  model  for  vaccine  testing  is  not  available.  Furthe 
research  is  essential.    Aside  from  the  specific  scientific  needs,  there  are 
new  and  previously  unanticipated  resource  needs  that  will  have  to  be 
addressed. 

EXTRAMURAL  ISSUES 

I  would  now  like  to  turn  to  some  extramural  program  issues.  Extramural 
support  at  NIH  has  grown  from  $107.5  million  In  1986  to  an  estimated  $504.1 
million  in  1989.    Many  new  requests  for  research  have  been  issued  suggesting 
special  approaches  such  as  studies  on  the  molecular  and  cellular  mechanisms 
that  lead  to  bone  marrow  suppression  in  AIDS  and  AIDS -related  complex  (ARC), 

AIDS  dementia,  the  toxicity  of  therapeutic  drugs  for  AIDS,  and  the 

ft 

pathogenesis  of  intestinal  dysfunction  in  AIDS.    Similarly,  the  extramural 
program  at  ADAMHA  has  grown  from  $27.0  million  to  $63.7  million  during  the 
same  period.    In  a  further  attempt  to  stimulate  and  accelerate  AIDS  research, 
ve  have  initiated  an  expedited  review  process  for  AIDS  applications.    I  am 
pleased  to  tell  you  that  NIH  and  ADAMHA  expect  to  make  funding  decisions 
within  6  months  for  most  research  project  grant  applications  that  arrived  on 
February  1  and  March  1. 
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In  order  to  accommodate  this  accelerated  process  for  the  current  round  of 
reviews,  additional      ilor  staff  from  NIH  and  ADAMHA  institutes  have  been 
assigned  tempc. drily  to  help  exi    ing  review  staff  identif    3n  arrival  the 
200-300  AIDS  applications  that  are  anticipated.    This  will  allow  prompt 
assignments  and  referrals  to  appropriate  initial  review  groups  (IRGs)  and 
awarding  compor     ts,  so  that      itial  reviews  will   >e  possible  in  the  last  two 
weeks  of  April.     In  turn  the  applications'  review  will  be  expedited  by  the  NIH 
Division  of  Research  Grants'  newly  formed  large,  multidisciplinary  AIDf  "tudy 
Section,  capable  of  reviewing  all  facets  of  basic  and  applied  AIDS  research. 
This  review  schedule  will  lead  to  special  Advisory  Council  reviews  by  July, 
with  awards  in  August.    For  future  rounds,  specie-'  receipt  dates  for 
AIDS-related  applications  also  have  been  set.    For  now,  current  staff  from 
other  programs  have  temporarily  taken  on  these  extra  duties;  this  difficult 
situation  will  be  eased  when  the  positions  we  have  allocated  for  expediting 
the  review  are  filled.    We  will  monitor  the  need  for  additional  personnel  and 
associated  resources  as  the  volume  of  AIDS-related  applications  grows. 

Extramural  support  for  facilities  renovation,    expanded  clinical  research,  and 
the  availability  of  animal  models  for  research  are  also  being  emphasized.  We 
have  just  announced  the  Research  Facilities  Improvement  (RFI)  Program.    In  the 
FT  1988  continuing  resolution,  the  sum  of  J 23 .9  million  was  appropriated 
".  .  .  for  repair,  renovation,  modernisation  and  expansion  of  existing 
facilities,  and  purchase  of  associated  equipment."    The  Division  of  Research 
Resources  has  coordinated  this  program  closely  with  the  NIH  AIDS  Executive 
Committee.    Ve  intend  to  award  competitive  grants  in  the  range  of  $250,000  to 
$1,000,000,  with  no  requirement  'or  matching  funds,  t<   :hose  institutions 
submitting  applications  judged  most  meritorious  in  the  peer  review  process. 
Awards  are  scheduled  for  December  1,  1988. 


Fiscal  year  1988  funding  of  $12.5  million  will  provide  support  for  expanded 
AIDS  and  AIDS-related  research  to  an  estimated  50  of  the  78  General  Clinical 
Research  Centers.    These  funds  will  support  alterations  and  renovations,  the 
addition  »f  nurse  FTEs,  and  funds  for  additional  patient  days  and  outpatient 
visits.    Similar  expansion  of  the  clinical  research  centers  mechanism  for  AIDS 
research  is  also  a  part  of  the  ADAMHA  portfolio. 

We  are  also  working  to  address  several  problems  in  regard  to  research  animals, 
and  we  need  to  ensure  proper  containment  to  protect  other  animals  in  colonies, 
as  well  as  animal  caretakers  and  scientists.    In  FT  1988,  the  Division  of 
Research  Resources  (DRR)  estimates  that  breeding  will  be  increased  for 
retrovirus-f ree  rhesus  monkeys  for  Simian  AIDS  studies,  but  that  increase  will 
only  partially  allay  the  concern  that  insufficient  numbers  of  nonhuman 
primates  are  available  from  either  domestic  or  foreign  sources  to  study 
prototype  AIDS  vaccines  and  therapeutic  interventions.    In  addition,  we  have 
increasing  public  concern  over  the  use  of  animals  in  laboratories  and  the  need 
to  provide  lifetime  care  after  studies  have  been  completed. 

The  Public  Health  Service  AIDS  Animal  Models  Committee  has  just  asked  NIH  to 
reserve  approximately  250  chimpanzees  that  have  been  infected  with  hepatitis 
for  possible  future  use  in  AIDS  research.    This  effort  will  begin  in  FY  1988. 
DRR  will  undertake  renovation  of  3-5  chimpanzee  holding  facilities  to  assure 
that  some  75  of  those  animals,  which  were  inoculated  with  HIV  under 
government -sponsored  protocols,  will  be  provided  with  adequate  living 
quarters.      Our  long-range  plan  is  to  house  all  250  chimpanzees  that  might  be 
used  in  AIDS  research. 
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INTRAMURAL  PROGRAM 

We  recently  expanded  NIH's  capacity  to  conduct  clinical  research  on  AIDS 
pa._ents  through  a  new  allocation  of  beds  at  the  NIH  Clinical  Center  for 
additional  Phase  I  drug  studies.     The  first  Phase  I  study  of  an  AIDS  candidate 
vaccine  in  this  country  began  in  October  at  the  NIH  Clin^al  Center,  with 
additional  candidate  vaccines  moving  toward  testing  in  o»:  network  of  our 
extramural  Vaccine  Eval    tion  Units. 

The  NIH  intramural  program  is  also  the  site  of  targeted  programs  on  AIDS 
research  sponsored  by  the  parent  institutes  and  by  a  specialized  program  under 
my  Office.    The  latter  program,  instituted  in  1987,  was  created  to  design  new 
antiviral  agents  or  improve  existing  ones  based  on  new  insights  on  the 
detailed  fine  structure  of  HIV  protein  an<_  ribonucleic  acid  functions.  The 
program,  funded  at  about  i5  million,  involves  9  institutes  and  over  100 
investigators,  and  is  projec^d  to  continue  into  1990  and  beyond.  In 
addition,  the  NIMH  intramural  program  .     conducting  t       basic  and  clinical 
research  on  AIDS. 

In  the  treatment  area,  various  drugs  and  combinations  of  drugs  are  being 
studied  both  at  the  NIH  and  through  the  AIDS  Clinical  "rials  Group  (ACTG) 
around  the  country.    One  of  the  most  promising  treatments  being  st' died  by  the 
NCI  is  a  combination  of  AZT  and  a  related  drug  dideoxycytidine,  both  pioneered 
as  AIDS  therapies  at  the  NIH.    We  also  have  just  begun  a  trial  of  trimetrexate  - 
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as  an  experimental  drug  for  treatment  of  Pneumocystis  carinll  pneumonia  in 
AIDS  patients  who  suffer  serious  adverse  reactions  to  the  existing  approved 
medicines.    In  addition,  trimetrexate  will  be  distributed  as  a  "treatment 
investigational  new  drug"  through  the  National  Institute  of  Allergy  and 
Infectious  Diseases. 

Clinical  Center 

Patients  with  AIDS  have  been  cared  for  throughout  the  Clinical  Center  for 
several  years  now,  by  competent  staff  who  approach  these  patients  with  full 
realization  of  the  special  nature  of  their  disease.    In  1987,  there  were  4,487 
outpatient  visits  for  HIV-related  illnesses  or  protocols;  205  inpatient 
admissions;  and  118  admissions  to  the  Medical  Intensive  Care  Unit.    The  need 
for  specialized  patient  counseling  has  been  met  by  the  work  of  several 
departments  —  Nursing,  Spiritual  Ministry,  Social  Work,  Hospital 
Epidemiology,  and  the  Office  of  Bioethics.    The  number  of  patients  served  by 
these  offices  appear  to  be  growing,  and  we  will  employ  a  counseling 
coordinator  and  set  up  a  specific  office  where  patients  can  be  helped. 

Fifteen  examining  rooms  in  the  11th  floor  clinic  have  been  given  over  to  the 
exclusive  use  of  staff  performing  clinical  studies  of  HIV-infected 
individuals.    Physicians  from  NIAID  and  the  Clinical  Center  are  conducting 
Phase  II  drug  studies  as  well  as  vaccine  trials.    Much  of  the  clinical  work 


for  these  studies  has  been  performed  by  specially  trained  clinical  nurses. 
The  clinic  has  been  outfitted  with  a  pioneering  computer  system  which  allows 

the  instant  transfer  of  laboratory  data  and  other  information  from  the 
hospital  medical  information  system  (MIS)  to  personal  computers,  where  case 
data  can  be  assembled  and  evaluated  with  speed  and  ease. 

12  East 

To  initially  staff  12  East,  a  new  26-bed  unit  for  research  on  AIDS  and  cancer, 
was  opened  in  February  1988,  and  an  additional  38  FTEs  were  allocated  to  this 
unit.    The  medical  services  on  the  unit  are  to  be  provided  by  the  National 
Cancer  Institute  (NCI),  to  which  the  unit  is  permanently  assigned,  but  it  is 
expected  that  clinical  researchers  from  multiple  institutes,  e.g.,  the 
National  Cancer  Institute,  the  National  Institute  of  Mental  Health,  and  the 
National  Institute  of  Neurological  and  Communicative  Disorders  and  Stroke, 
will  use  the  facility  for  collaborative  AIDS  projects.    For  the  first  phase  of 
12  East  operations,  24  nurses  will  be  hired  to  staff  14  beds. 

A  great  deal  of  effort  has  been  applied  to  issues  involving  the  recruitment 
and  retention  of  nui»es  for  this  and  other  units.    A  national  and  local 
nursing  shortage  has  made  compensation  issues  paramount  In  our  recruitment 
efforts.    We  have  recently  received  approval  to  increase  the  salaries  of 
Clinical  Center  nurses,  and  our  salary  schedule  is  now  in  accord  with  our 
local  competitors.    This  increase,  together  with  new  scheduling  options  and  an 
aggressive  advertising  campaign,  makes  us  optimistic  that  an  ever-increasing 
number  of  beds  will  be  ready  for  service. 
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Beyond  physicians  and  nurses,  other  specialists  are  being  brought  on  board  for 
this  clinical  research  unit.    Staffing  12  East  will  require  a  full  complement 
of  allied  health  professionals  in  such  fields  as  nuclear  medicine,  ultrasound 
evaluation,  and  physical  therapy. 

The  services  of  allied  health  professionals  are  vital  to  the  care  of  all 
patients  at  the  Clinical  Center  —  especially  those  who  have  complex  illnesses 
such  as  AIDS. 

SPACE  FOR  THE  CONDUCT  AND  MANAGEMENT  OF  AIDS  RESEARCH  PROGRAM 

The  two  most  pressing  problems  are  the  shortage  of  space  to  accommodate  both 
researchers  and  program  administrators,  and  the  need  to  renovate  laboratory 
facilities  and /or  upgrade  them  to  ensure  that  all  work  is  done  at  appropriate 
biosafety  levels.    The  situation  is  becoming  acute  because  of  the  increasing 
numbers  of  researchers  Involved  in  the  AIDS  effort,  the  hazardous  nature  of 
some  of  the  research,  and  the  additional  staff  needed  to  administer  the 
extramural  programs.    Leasing  of  additional  space  and  renovation  of  existing 
space,  as  necessary,  are  the  quickest  ways  to  alleviate  the  problem. 

To  address  this  problem,  we  plan  to  allocate  $19.15  million  of  FT  1988 
appropriations  specifically  designated  for  AIDS-related  construction, 
renovation,  and  leasing  of  space.    Of  this  amount,  $10.5  million  has  been 
allocated  to  an  addition  to  the  A  wing  of  the  Clinical  Center.    This  will 
provide  office  and  laboratory  space  to  NCI  and  NIAID  for  AIDS  research  and 
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office  space  for  the  Clinical  Center  personnel  in  support  of  AIDS  research. 
To  lease  office  and  laboratory  space  for  NIAID,  we  plan  to  spend  $650,000. 
Renovation  of  laboratory  space  in  the  Twinbrook-II  Building  to  house  the  NIAID 
AIDS  Vaccine  Development  and  Treatment  Center,  including  provision  for  BL-3 
biosafety  levels,  will  cost  $4  million,  and  $4  million  will  go  to  a  new 
building  for  NCI  at  the  Frederick  Cancer  Research  Facility.    The  most 
hazardous  AIDS-related  activity  —  growing  HIV-1  at  high  concentration  —  will 
be  housed  in  the  new  building  at  Frederick.    This  virus  is  now  being  produced 
in  several  locations,  with  less  than  optimum  facility  support.    Other  AIDS 
research  activities  will  move  into  the  space  vacated  by  consolidating  these 
activities. 

Additional  off-campus  c    ice  space  of  approximate!^  15,000  square  fee;  has 
been  made  available  for  AIDS-related  activities,  primarily  contract  and  grant 
administration.    Most  of  this  (13,000  square  feet)  has  been  newly  leased  for 
this  purpose.    Additional  office  space  of  25,000  square  feet  has  been 
requested  for  leasing  through  the  General  Services  Administration,  in 
buildings  already  housing  NIH  office  activities.    Some  problems  still  exist 
and  will  need  to  be  faced  in  the  next  several  years  so  that  we  can  proceed 
with  the  AIDS  efforts  most  efficiently  and  effectively. 

In  the  Clinical  Center,  we  are  reviewing  bed  capacity  requirements  in  the 
Medical  Intensive  Care  Unit  (MICD) .    While  future  intensive  care  needs  for 
AIDS  protocol  patients  will  depend  on  specific  research  protocols,  we  wo  Id 
expec      lat  over  the  long  run  we  will  be  investigate -g  AIDS  In  increasingly 
seriously  ill  patients. 
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BIOSAFETY  CONCERNS 

Following  the  recent  infection  with  HIV  of  two  AIDS  laboratory  workers  in 
contract  laboratories,  it  became  increasingly  clear  that  adequate  precautions 
and  steps  must  be  taken  to  ensure  the  lowest  risk  possible  to  such  workers. 
This  issue  has  been  addressed  both  by  the  NIH  Division  of  Safety  (even  before 
the  first  sero-positive  worker  was  proven  to  have  been  infected  in  the 
laboratory)  and  by  a  panel  of  NIH  biosafety  officials  and  experts  from  the 
academic  community.    The  conclusions  of  this  expert  panel  were  that  current 
biosafety  guidelines  are  adequate. 

To  be  certain  that  compliance  with  the  guidelines  is  optimal,  the  NIH  Division 
of  Safety  has  increased  efforts  to  ensure  that  all  laboratories  working  with 
HIV  are  communicating  regularly  with  this  office,  and  that  procedures  are 
established  for  continued  monitoring  of  biosafety  by  the  responsible 
laboratory  supervisor. 

However,  overcrowding  and  inadequacy  of  laboratory  facilities  from  a  biosafety 
perspective  are  real  and  continuing  problems.    Laboratory  space  that  was 
designed  and  built  30  years  ago,  to  serve  fewer  than  half  of  the  current 
occupants,  needs  to  be  reexamined.    There  is  a  definite  need  to  upgrade 

current  laboratories  with  appropriate  hoods,  to  provide  containments  to 

i 

prevent  dispersion  of  aerosols  from  centrifuge  experiments,  and  to  construct 
BL-3  facilities  for  certain  critical  operations.    Current  AIDS  construction 
funding  is  being  used  to  address  these  problems. 
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FTE  LEVELS  FOR  THE  EXPANDED  AIDS  EFFORT 


The  staffing  problems  faced  by  the  Clinical  Center  are  mirrored  in  the 
management  of  our  overall  program.    As  a  result  of  the  substantial  expansior 
and  establishment  of  new  AIDS  research  activities,  there  is  also  a  need  to 
provide  additional  staff  to  extramural  program  management  to  ensure  that  the 
AIDS  efforts  are  ca:     ad  out  in  an  effective  and  efficient  manner.    Some  of 
the  research  areas  requiring  additional  personnel  for  expanded  activities 
are:    development,  coordination  and  monitoring  of  clinical  trial  protocols; 
administration  and  monitoring  of  contracts  and  grants;  and  maintenance  of  high 
quality  and  expec. »ious  peer  review  of  grant  applications  and  contract 
proposals.    These  requirements  are  being  addressed  with  increased  staffing  for 
AIDS  in  Fiscal  Years  \98S  and  1989. 

Despite  recent  provision  of  additional  FTEs  for  AIDS  activitit      we  expect  to 
have  difficulty  recruiting  and  retaining  personnel  to  support  these  expanded 
efforts.     Salaries  for  senior  level  researchers  and  physicians  are  generally 
not  competitive  with  those  earned  by  their  counterparts  in  non-Federal 
settings.    As  noted  ?   sve,  these  and  other  related  issues  also  will  be 
addressed  as  part  of  the  independent  IOM  evaluation  planned  to  begin  this 
spring.    The  recent  doubling  of  maximum  physicians  comparability  allowances 
also  will  help  &  .ress  tne  concern. 
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COMMUNICATIONS 

NIH  has  sponsored  a  number  of  major  conferences  relating  to  AIDS  —  most 
notably, 'NIH  organized  the  IIIr<*  International  Conference  on  AIDS  held  in 
July  1987  in  Washington,  D.C.     In  addition,  NIH  scientists  working  on  AIDS 
have  attended  scientific  meetings  since  the  beginning  of  the  epidemic  to 
encourage  other  scientists  to  apply  their  expertise  to  the  problem  of  AIDS  and 
to  forge  collaborations  with  other  institutions  and  researchers. 

To  enhance  information  exchange,  the  National  Library  of  Medicine  (NLM)  will 
soon  develop  improved  computerized  information  services  to  be  used  by 
researchers  everywhere.    The  new  services  will  make  up-to-the-minute  research 
findings  emanating  from  NIH,  university  and  industry  laboratories  available  to 
scientists.    This  new  service  will  be  in  addition  to  the  quarterly  publication 
of  AIDS  Bibliography,  begun  by  the  NLM  in  January  1988. 

To  help  communicate  important  information  on  AIDS  to  practicing  physicians  and 
health  care  professionals  —  many  of  whom  are  just  beginning  to  encounter 
patients  with  AIDS  —  NIH  has  a  number  of  ongoing  projects.    NIAID  has 
organized  about  two  dozen  workshops  for  allied  health  professionals  in  cities 
across  the  country  and  in  Puerto  Rico.    The  conferences  present  information  on 
the  epidemiology  of  AIDS,  patient  management,  and  ethical,  legal,  and 
psychosocial  issues  of  concern  to  those  who  care  for  persons  with  AIDS.  The 
National  Institute  for  Dental  Research  has  developed  an  outreach  program  aimed 
at  dentists  and  other  dental  health  professionals  to  inform  them  of  safety 
considerations  in  the  practice  of  dentistry.    The  National  Heart,  Lung,  and 
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Blood  Institute  has  begun  the  National  Blood  Resources  Education  Program,  a 
major  effort  to  promote  an  adequate  and  safe  supply  of  blood  and  to  enhance 
the  proper  utilization  of  blood  and  blood  components. 

Mr.  Chairman,  this  concludes  my  prepared  st  trement,  but  I  will  be  pleased  to 
respond  to  any  qustions  you  or  members  of  the  Committee  may  wish  to  ask. 


REMARKS* 

by 

James  B.  Wyngaarden,  M.D.** 


0    I  am  pleased  to  have  this  opportunity  to  report  to  you  on  several 
matters  that  are  important  to  the  National  Institutes  of  Health  at 
this  time,  and  most  of  them,  I  believe,  will  be  of  interest  to  you. 

THE  PRESIDENT'S  FY  1989  BUDGET  REQUEST  FOR  NIH 

0    The  total  request  for  all  NIH  programs,  including  the  recommended 
support  for  AIDS  research,  is  for  $7,123  billion,  an  increase  of  6.8 
percent  over  1988.     Within  the  budget  request  an  amount  of  $587.6 
million  is  proposed  for  AIDS  research.     This  is  an  increase  of  26 
percent  over  the  allocation  for  AIDS  in  FY  1988.     For  all  NIH  programs 
other  than  AIDS  the  increase  is  5.4  percent. 

The  request  would  support  a  total  of  21,145  project  grants,  almost 
1000  more  grants  than  we  are  supporting  during  the  current  year,  and 
more  that  twice  the-  total  of  10,175  project  grants  we  funded  in  1970. 

A  total  of  5,761  new  and  competing  renewal  grants  could  be  made  under 
the  proposed  budget.  This  is  291  fewer  than  we  expect  to  make  during 
the  current  fiscal  year. 

O    The  President's  request  would  allow  average  cost  increases  for 

research  project  grants  of  about  4.7  percent  for  noncompeting  awards 
and  2.9  percent  for  competing  awards. 


*Presented  at  the  Association  of  Academic  Health  Centers 
spring  meeting,  Washington,  D.  C. ,  March  26,  1988. 


**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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The  average  awards,  however,  would  be  10  to  13  percerr   below  the 
estimated  full  cost  levels  for  competing  and  noncompeting  awards 
respectively-     This  increasing  divergence  between  the  actual  costs  of 
research  projects  and  NIH  awards  for  their  support  le?  is  to  an 
escalating  amount  of  "cost  sharing"  by  grantee  institutions. 

0    What  we  are  seeing  is  in  part  a  result  of  our  efforts  to  "stabilize" 
the  opportunities  for  investigators  by  establishing  a  target  number  of 
new  and  competing  renewal  grants.     For  a  ^ime  this  preferential 
treatment  of  grants  could  be  accommodate  i  within  the  overall  budget  by 
reducing  our  allocations  to  other  mechanisms  of  research  support,  but 
Lhere  is  a  limit  beyond  which    his  shifting  of  funds  is  no  longer 
feasible.     We  are  now  in  the  situation  where  the  necessity  for  funding 
target  number     of  gra.    j  within  fixed  amounts  of  funding  predetermines 
the  amount  of  the  average  grar   .     In  order  to  make  the  required  number 
of  grants,  we  have  no  choice  but  to  reduce  individual  -wards  by 
considerable  amounts  be    3w  the  full  cost  as  estimated  by  the  grantee 
institution  and  after  peer  review. 

0    The  amount  of  the  average  noncompeting  grant  under  the  FY  1989  request 
will  be  $191,000,  and  the  average  for  new  and  competing  renewal  project 
grants  will  be  $181,000. 

If  inflation  is  taken  into  account  the  total  amount  of  the  average 
project  grant  has  remained  essentially  constant  over  the  past  20 
years.     However,  there  has  been  a  steady  decline  in  the  share  of  funds 
available  for  the  actual  conduct  of  res-  because  the  portion  of 

the  average  award  required  ior  indirect  c^sts  has  increased  from  24 
percent  in  1974  to  31.3  percent  in  1987. 

0    The  FY  1989  request  for  research  centers,   $539.2  million,  would 

provide  support  for  555  centers,  three  fewer  than  under  the  current 
budget.     General  clinical  research  centt   3  would  receive  a  2  percent 
increase.     Average  costs  for  all  other  center  grants  would  be 
approximately  the  same  as  the  FY  1988  level. 
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O    Research  training  and  career  development  activities  would  remain  close 
to  their  FY  1988  operating  levels  with  an  increase  of  3  percent  for 
research  career  programs  and  a  2  percent  increase  for  research 
training. 

0    The  NIH  intramural  research  program  would  receive  $670.6  million,  an 
increase  of  3.7  percent  over  the  FY  1988  comparable  level.  The 
additional  funds  would  be  used  to  support  built-in  increases. 

THE  "PRIVATIZATION"  OF  NIH 

0    In  what  the  White  House  press  office  later  called  a  "trial  balloon," 
the  0MB  proposed  that  consideration  be  given  to  various  changes  in  the 
status  and  organization  of  intramural  NIH,  including  the  possibility 
making  it  a  non-Federal  university  or  research  institute.  This 
proposal  has  been  greeted  with  practically  unanimous  dismay  and 
disapproval  in  both  the  scientific  and  academic  communities.  And 
there  seems  to  be  a  considerable  amount  of  opposition  to  the  idea  in 
the  Congress. 

0    I  have  expressed  my  opposition  to  the  proposal  as  a  potentially 
destructive  remedy  for  problems  that  could  be  solved  by  much  less 
drastic  measures.     At  the  same  time  I  am  encouraged  that  the  Office  of 
Management  and  Budget  has  taken  note  of  some  of  the  problems  we  face, 
particularly  the  erosion  in  our  ability  to  retain  leading  investigators 
because  of  the  widening  gap  in  the  salaries  and  other  benefits  available 
to  our  senior  scientists,  together  with  the  inhibiting  effects  of 
Federal  administrative  requirements  as  compared  with  those  applying  to 
their  counterparts  in  the  academic  community. 

0    The  0MB  has  asked  the  Department  of  Health  and  Human  Services  and  the 
NIH  to  consider  a  wide  range  of  strategies  for  assuring  the  continued 
scientific  excellence  of  the  intramural  program,  and  suggested  that  we 
ask  the  Institute  of  Medicine  to  undertake  a  study  of  the  options  and 
make  a  preliminary  report  at  least  by  June  1. 
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MAPPING  AND  SEQUENCING  THE  HUMAN  GENOME 


0    An  amount  of  $17. 


llion  was  earmarked  in  the  FY  1988  appropriation 


for  the  genome  max 


project,  and  an  additional  $3.8  millior  was 


included  for  the  establishment  of  a  related  biotec     nlogy  information 
center  at  the  National  Library  of  Medicine.     The  President's  request 
fc     FY  1989  includes  $28  million  for  the  mapping  and  $4  million  for 
ti      information  center.     Thus,  the  Conaress,  through  the  1988 
appropriation,  and  the  Administration,  through  the  President's  1989 
budget  request,  have  sent  a  clear  message  that  this  is  an  important 
program,  that  there  are  immediate  and  long-range  implications  for 
public  health,  and  that  mapping  the  human  genome  snould  begin  at  once. 

0    An  expert  committee  of  the  National  Academy  of  Sciences  has  urged  an 
immediate  beginning  of  a  program  t     discover  the  location  of  every 
gene  within  human  chromosomes.     Ir.      statement  accompanying  their 
report,  the  Academy's  committee  stated  its  confidence  that  "Such  a 
special  effort  in  the  next  two  decades  will  greatly  enhance  rrogress 
in  human  biology  and  medicine."     They  also  emphasized  the  need  to 
study  the  genetic  make-up  of  other  animal  species  to  provide 
comparative  data. 

0    On  February  29,  this  year,  we  assembled  an  ad  hoc  program  advisory 
committee  of  some  of  the  nation's  outstar       g  leaders  in  the 
biosciences  to  discuss,  in  some  detail,  priorities  and  principles  to 
be  applied  in  carrying  out  a  major  NIH  program  for  mapping  and 
sequencing  the  human  genome.     The  ad  hoc  committee  unanimously 
endorsed  our  Dlan  to  establish  an  Office  of  Rese      ^h  on  the  Human 
Genome,  heac       by  a  new  Associate  Director,  within  the  Office  of  the 
Director,  NIH.     The  office  will  have  responsibility  for  development 
jf  new  proposals  as  well.     We  will  charter  an  NIH  Program  Advisory 
Committee  on  the  Human  Genome.     We  intend  to  tap  the  best  minds  in  the 
related  disciplines  in  order  tc  develop  scientific  plans  and  administra- 
tive options  for  pror-^ing  rapid  progress  in  methods  of  mapping  and 
sequencing,  and  for        dging  the  wealth  of  information  emanating  from 
these  studies. 
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0    With  the  enactment  of  the  FY  1988  appropriation  and  the  President's 
budget  request,  we  feel  confident  that  we  can  proceed  with  the  highly 
important  human  genome  project  without  risking  the  possibility  that  it 
would  become  a  competitor  and  siphon  funding  from  our  other  vital 
programs . 

A  CONTINUING  SUPPLY  OF  SCIENTISTS 

0    Continued  availability  of  a  supply  of  high  quality  scientists  is 

essential  to  the  nurture  of  the  biomedical  research  enterprise.     It  is 
our  special  responsibility  as  scientists,  academicians,  and  administra- 
tors to  help  assure  the  future  supply  of  trained  scientists.     We  have 
totally  new  disciplines  within  the  biosciences  so  that  larger  numbers 
of  more  highly  trained  investigators  will  be  needed  if  we  are  to 
continue  successfully  the  pursuit  of  discovery  in  new  areas,  such  as 
structural  biology  and  molecular  genetics. 

0    The  Government-University-Industry  Research  Roundtable,  of  the  National 
Academy  of  Sciences,  has  been  holding  thoroughgoing  discussions  of  the 
issues  relating  to  the  development,   identification,  recruitment  and 
retention  of  science  and  engineering  talent.     In  evaluating  the  talent 
pool,  they  predict  that  the  demand  for  scientists  and  engineers  will 
remain  strong  in  both  industry  and  academia,  but  that  at  the  same  time 
the  number  of  Americans  qualified  for  these  careers  may  be  declining. 

o    The  supply  of  22-year-olds  is  projected  to  drop  more  than  25 
percent  before  the  end  of  the  century. 

o     If  even  the  current  level  of  supply  for  industry  and  academia  is 
to  be  maintained,  a  significant  increase  in  the  proportion  of 
22-year-olds  attaining  scientific  and  engineering  degrees  will  be 
necessary.     The  Roundtable  group  estimated  that  to  maintain  the 
1985  level  into  the  1990s,  the  degree  award  rate  would  have  to 
increase  by  30  percent. 

o    A  substantial  drop  in  the  number  of  baccalaureate  degrees  in  the 
life  sciences  that  began  in  the  late  1970s  continues  unabated. 
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The  number  of  women  and  minorities  graduates  is  on  the  increase 
but  their  numbers  do  not  make  up  for  the  losses. 

0    There  has  been  a  persistent  decline  in  the  number  of  younger  applicants 
for  traditional  NIH  grants.     More  than  26  percent  of  all  applicants 
were  under  36  years  of  age  in  1979,  but  seven  years  later  less  than  14 
percent  were  under  36. 

0    On  the  average,  NIH-supported  investigators  are  older  today  than  in 
previous  years.     The  average  age  in  1979  was  41.9  years,  and  in  1985 
it  was  a  full  year  older--42.9  years. 

REPORT  OF  STUDY  GROUP  ON  EXTRAMURAL  BIOMEDICAL  RESEARCH  FACILITIES 
CONSTRUCTION 

0    The  Senate  Committee  on  Appropriations  last  year  directed  the  NIH  to 
address  the  issue  of  biomedical  research  facility  construction  on  the 
ground  that  "research  is  hampered  by  aging  and  obsol-  research 
facilities  and  instrumentation."     In  response  we  brougnt  together  an 
ad  hoc  study  group  made  up  of  key  leaders  from  universities,  academic 
medical  centers,  and  nonprofit  research  institutions.     Dr.  David 
Challoner,  Vice  President  for  Health  Affairs  of  the  University  of 
Florida,  was  a  member  of  the  group  that  was  chaired  by  Dr.  Steven 
Beering,  President  of  Purdue. 

0    The  study  group  met  February  9-10,  received  testimony  from  individuals 
representing  a  variety  of  organizations  and  institutions,  and  made 
recommendations  that  we  have  transmitted  to  the  Committee  on 
Appropriations . 

0    The  group  cited  their  finding  that  an  overwhelming  need  currently 
exists  as  the  basis  for  recommendir. g  a  long-term  research  facilities 
program. 

0    The  group  recommended  that  the  Federal  Government  assume  a  strong 
leadership  position  in  addressing  the  nation's  biomedical  research 
facilities  needs  that  the  NIH  be  given  an  overall  construction 
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authority  in  addition  to  existing  Institute  authorities—and  that 
selection  criteria  should  be  based  on  scientific  merit  as  established 
through  the  traditional  NIH  peer  review  process. 

0    In  addressing  the  financing  of  facilities,  the  Group  cautioned  that 
new  Federal  monies  should  be  allocated  for  construction,  so  that  such 
support  not  be  at  the  expense  of  research  and  training  programs.  They 
further  recommended  that: 

o    There  be  a  50/50  matching  requirement  for  construction  grants. 

o    The  indirect  cost  use  allowance  be  raised  and  separate  indirect 
cost  for  capital  and  operating  expenses  should  be  allowed. 

o    The  Federal  Government  should  consider  establishing  a  construction 
loan  guarantee  program  for  biomedical  research  facilities,  and 
possible  changes  in  the  Tax  Reform  Act  to  encourage  philanthropy 
and  restore  tax  incentives  for  facilities  construction. 

0  The  Study  Group  further  recommended  a  10-year  NIH  Research  Facilities 
Construction  Program,  including  a  2-year  pilot  phase.  They  suggested: 
o  An  initial  commitment  of  $100  million  in  year  1  and  $200  million 
in  year  2  to  help  shape  and  refine  the  objectives  and  administra- 
tion of  the  longer  term  effort.  New  building  construction  and 
major  expansion  of  facilities  would  not  be  included  in  the  pilot 
phase.     These  needs  would  be  addressed  beginning  in  year  3. 

o    Years  3  through  10  should  be  funded  at  levels  from  $350  million 
to  $500  million,  with  individual  awards  restricted  to  a  minimum 
of  $  250,000,  with  not  more  than  5  percent  of  the  total  appropria- 
tion in  a  year  to  go  to  any  one  institution. 

o    That  awards  be  based  on  the  traditional  two-tier  NIH  peer  review 
system  taking  into  account  the  general  objectives  of  the 
construction  program. 
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RESEARCH  ON  AIDS 

0    To  assist  in  setting  research  priorities  for  AIDS  research  at  NIH,  I 
recently  established  an  AIDS  Program  Advisory  Committee  with 
membership  drawn  from  the  country's  most  distinguished  scientists, 
ac  inistrators  and  ethicists.     A  new  Associate  Director  for  AIDS 
Research  will  be  appointed  who  will  report  to  the  NIH  Director. 

0    A  plan  to  speed  up  the  review  and  award  of  grants  for  AIDS  research  is 
being  announced  to  the  extramural  community. 

0    Intramurally  we  recently  expanded  NIH's  capacity  to  conduct  clinical 
research  on  AIDS  patients  through  a  new  allocation  of  beds  at  the  NIH 
Clinical  Center  for  additional  Phase  I  drug  studies.     Our  intramural 
and  extramural  efforts  in  the  areas  of  drug  and  vaccine  development 
continue.     The  first  Phase  I  study  of  an  AIDS  candidate  vaccine  in 
this  country  began  in  October  at  the  NIH  Clinical  Center,  with 
additional  vaccines  moving  toward  testing  in  our  network  of  Vaccine 
Evaluation  Units. 

0    The  President's  FY  1989  funding  reguest  proposes  consolidation  of 
fundir -  for  AIDS  in  the  'ffice  of  the  Assistant  Secretary  for  Hea 
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Madam  Chairwoman  and  Members  of  the  Committee: 

I  am  pleased  to  have  the  opportunity     i  discuss  the  reauthorization  of 
expiring  programs  of  the  National  Institutes  of  Health,  the  status  of 
biomedical  research  facilities,  and  the  issue  of  pay  and  retention  of  senior 
scientists  at  NIH. 

NIH  authorities  expiring  at     \e  end  of  fiscal  year  1988  include  programs  of 
the  National  Library  of  Medicine,  the  National  Research  Service  Awards 
Program,       ?  advisory  boards  of  the  National  Institute  of  Diabetes  and 
Digestive  and  Kidney  Diseases,  and  programs  of  the  National  Cancer  Ins  tute, 
and  the  National  Heart,  Lung,  and  Blood  In?  :ute. 

NATIONAL  RESEARCH  SERVICE  AWARDS 

Since  the  inception  of  NIH,  the  Interdependence  of  research  training  and 
resear~v  has  been  recognized.     This  linkage  provides  an  opportunity  for  new 
discovery  and  development  of  the  next  generation  of  scientists  to  occur  in  the 
same  laboratories.     The  National  Research  Service  Award  (NRSA)  programs  serve 
several  functions:  they  provide  an  opportunity  for  students  to  pursue  research 
careers,  they  enhance  research  environments,  and  most  of  all,  they  support  the 

ition's  research  enterprise  by  enpurin^  the  flow  of  well-trained  young 
scientists  into  research  careers.    Between  10,000  and  1 1,000  NRSA  positions 
are  supported  by  NIH  each  year,  with  approximately  equax  numbers  of  pre-  and 


postdoctoral  positions.    Most  predoctoral  positions  are  Ph.D.  traineeships . 
More  than  half  the  postdoctoral  traineeships  support  M.D.'s.     In  addition, 
NRSAs  are  supported  by  the  Alcohol,  Drug  Abuse,  and  Mental  Health 
Administration  and  by  the  Health  Resources  and  Services  Administration. 

Section  487(d)(3)  of  the  Public  Health  Service  Act  requires  that  half  of  one 
percent  of  NRSA  funds  be  made  available  for  research  training  in  primary 
care.     In  FY  1988,  NIH  will  award  more  than  one-half  percent  of  NRSA  funds  for 
institutional  training  grants  related  to  primary  care  research  training  in  the 
areas  of  pediatrics,  family  practice,  internal  medicine,  dentistry,  and  mental 
health.     These  funds  will  be  awarded  to  grant  applications  received  in 
response  to  our  direct  solicitation  to  increase  efforts  in  this  area. 

With  the  dynamic  expansion  and  sophistication  of  biomedical  research,  there 
continues  to  be  a  need  to  provide  adequately  trained  manpower  to  answer  the 
important  research  questions.    At  the  same  time,  with  the  number  of  graduates 
in  total  declining,  commensurate  falling  enrollments  in  fields  of  study 
related  to  biomedical  science  and  pressures  to  pursue  lucrative  non-research 
careers  challenge  us  to  assure  a  steady  flow  of  manpower  into  biomedical 
research.    The  number  of  employed  biomedical  scientists  has  been 
increasing — 412,000  life  scientists  were  working  in  1986,  up  from  353,000  in 
1984  and  214,000  in  1976.    Continued  support  of  NRSA  awards,  as  proposed  In 
the  President's  FY  1989  budget,  would  add  more  biomedical  researchers  to  this 
pool. 
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MEDICAL  LIBRARY  ASSISTANCE  ACT 

Effective  biomedical  information  services  are  essential  if  we  are  to  attain 
the  maximum  benefits  from  our  investment  in  research  and  treatment  of  major 
human  afflictions.     The  programs  authorized  by  the  Medical  Library  Assistance 
Act  (MLAA)  and  administered  by  the  National  Library  of  Medicine  form  the 
foundation  for  much  of  the  work  in  providing  this  assurance.     Since  passage  of 
the  MLAA  in  1965,  NLM  has  assisted  health  science  libraries  throughout  the 
country  to  establish,  expand,  or  improve  their  information  services. 

Although  results  have  been  impressive,  continued  growth  in  the  biomedical 
literature  and  the  increasingly  interdisciplinary  nature  of  scientific 
research  require  that  health  professionals  have  access  to  a  very  wide  range  of 
information  from  many  different  sources.    An  even  stronger,  more  technically 
advanced  communications  network  to  provide  effective  access  to  all  that 
information  is  essential.     Our  nation's  medical  libraries  must  have  available 
the  latest  information  technologies,  equipment,  and  services  to  aid  health 
care  professionals.    The  NLM's  library  assistance  programs  help  provide  the 
means,  and  represent  the  only  direct  Federal  assistance  programs  focused  on 
this  effort.     The  President's  FY  1989  budget  seeks  $  9.790  million  for  this 
program,  up  from  i  9. 414  million  in  FY  1988.     In  total,  the  President's  FY 
1989  budget  seeks  a  4-percent  increase  for  the  NLM,  up  from  $67.9  million  in 
FY  1988  to  $70.6  million  in  FY  1989. 

Biotechnology,  as  a  new  field,  has  special  requirements  for  information 
handling.    To  reap  the  potential  benefits  of  research  in  this  field  and 
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harness  the  biotechnology  information  that  is  being  generated  by  the  nation's 
laboratories,  the  National  Library  of  Medicine  will  spend  $3.8  million  in  FY 
1988  on  the^ National  Center  for  Biotechnology  Information,  which  will 
coordinate  and  integrate  the  form  and  content  of  the  databases  in  this  area 
and  provide  for  distribution  of  biotechnology  data  via  electronic  means.  An 
additional  $4  million  is  proposed  for  FY  1989.     The  work  of  this  Center  will 
be  crucial  in  the  forthcoming  research  on  sequencing  and  mapping  the  human 
genome . 

OTHER  EXPIRING  AUTHORITIES 

Three  other  NIH  authorities  are  expiring  at  the  end  of  the  fiscal  year:  the 
mandate  for  National  Advisory  Boards  of  the  National  Institute  of  Diabetes  and 
Digestive  and  Kidney  Diseases  and  the  authorizations  of  appropriations  for  the 
National  Heart,  Lung,  and  Blood  Institute  and  the  National  Cancer  Institute. 
The  NIDDK  boards  serve  an  important  long-range  planning  function,  provide  a 
framework  for  interagency  dialogue  and  cooperation,  and  serve  as  an  expert 
source  of  advice  for  NIH  and  the  Department.    The  NHLBI  combines  a  balance  of 
basic,  clinical,  and  applied  research;  research  training;  and  demonstration 
and  education  activities  that  have  contributed  to  the  health  and  well-being  of 
the  nation.     The  NCI  continues  its  commitment  to  the  support  of  basic 
research,  which  is  the  basis  of  the  Institute's  treatment  research  and 
prevention  studies  involving  dietary  and  lifestyle  changes.  The 
Administration  is  developing  legislation  related  to  NIH's  expiring  authorities. 

Madam  Chairwoman,  we  are  concerned  with  the  proliferation  of  Institute-level 
components  within  the  NIH.    In  1984,  the  Institute  of  Medicine  (IOM)  issued  a 


-5- 

report  dealing  with  the  organizational  structure  of  the  National  Institutes  of 
Health.     The  IOM  committee  found  the  evidence  about  the  desirability  of 
organizational  change  at  NIH  to  be  mixed,  in  part  because  such  changes  may  add 
significant  administrative  costs  without  ensuring  increased  resources  for  the 
research  effort.     In  viewing  NIH's  organizational  development,  the  IOM 
concluded  that  "NIH  has  reached  a  point  at  which  there  should  be  a  pre-emption 
- —  to  be  overridden  only  in  exceptional  circumstan-  s  —  agai-st  add      ons  at 
the  institute  level."    As  an  alternative,  the  IOM  recommended  that  NIH  "should 
avail  itself  of  a  range  of  activities,  short  of  establishing  new  institutes, 
to  respond  to  health  needs  and  opportunities." 

In  these  times  of  fiscal  restraint,  it  is  more  productive  to  focus  our 
attention  on  expanding  the  broad  base  of  existing  research.    Monies  that  would 
be  needed  for  startup  and  continued  administrative  costs  for  large  new  units 
could  be  more  efficiently  used  in  support  of  research.     The  Department  of 
Health  and  Human  Services  believes  the  creation  of  additional  NIH  institutes 
and  centers  should  be  viewed  with  caution. 

Beyond  our  expir_ng  authorities,  we  understand  that  the  Com:       ee  wishes  us  o 
address  biomedical  research  facilities  and  senior  staff  recr  -.cment  and 
retention. 

BIOMEDICAL  RESEARCH  FACILITIES 

There  have  been  many  expressions  of  concern  both  to  the  Congress  and  NIH 
regarding  the  substantial  need  for  new  biomedical  research  facilities  and  for 
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repair  and  renovation  of  deteriorating  facilities.      There  have  been  major 
advances  in  the  volume  and  quality  of  the  scientific  knowledge  base,  and  new 
technologies  and  scientific  opportunities  are  developing  rapidly.  Special 
requirements  for  protection  of  research  workers  and  the  public  from  biological 
and  chemical  hazards  and  increased  security  needs  have  placed  greater  demands 
on  our  existing  facilities.     There  are  continual  needs  for  alteration  and 
renovation  of  laboratory  animal  facilities,  as  well  as  an  inevitable  backlog 
of  repairs  and  remodeling  of  aging  and  deteriorating  facilities.  Some 
facilities  should  not  be  repaired  or  renovated,  but  completely  replaced. 

We  are  studying  the  adequacy  of  existing  research  facilities,  as  well  as  the 
extent  of  need  for  renovation  and  improvement  of  inadequate  fee " 1J  tf  as  by  our 
universities.    As  you  know,  Federal  agencies  expend  several  hundred  million 
dollars  annually  for  university  research  facilities  through  overhead  charges. 
The  National  Science  Foundation  (NSF)  and  NIH  have  surveyed  university 
administrators  on  the  condition  of  research  facilities.    NSF  data  published  in 
Science  and  Engineering  Research  Facilities  at  Doctorate-Granting  Institutions 
(Sept.  1986)  indicated  that  universities  have  planned  or  begun  substantial 
construction  and  renovation  projects.      NSF  is  collecting  additional  data  on 
existing  and  planned  university  facilities,  to  be  published  in  the  fall  of 
1988. 

Consideration  of  Federal  support  for  construction  of  biomedical  research 

a. 

facilities  was  requested  by  the  House  and  Senate  Appropriations  Committees  in 
their  reports  on  the  FY  1988  budget  (S.Rept.No.  100-189;  H.Rept.  3058).  NIH 
was  asked  to  "convene  a  group  of  consultants  to  make  recommendations  on  the 


design,  balance,  and  administration  of  a  pilot  research  facilities  program  to 
assist  universities  and  nonprofit  research  institutions  in  replacing 
obsolescent  biomedical  research  .-cilities  and  equipment."    On  February  9-10, 
1988,  an  ad  hoc  study  group  of  leaders  of  collei      .  universities,  and 
nonprofit  research  institutions  was  assembled  by  NIH  to  add-   -s  issues  related 
to  research  facilities  construction.    We  are  preparing  a  report  on  the 
recommendations        the  study  group. 

SENIOR  LEVEL  RECRUITMENT  AND  RETENTION 

Concerns  have  been  raised  about  recruitment  and  retention  of  researchers  on 
the  NIH  campus.    Recruitment  and  retention  problems  as  well  as  limitations  on 
the  number  of  senic-  level  positions  have  resulted  in  critical  vacancies  and 
deferred  recruitment.     A  great  many  highly  motivated  senior  staff  have  elected 
to  remain  at  NIH,  but  recruiters  from  academia  and  ii     3try  make  highly 
attractive  offers  that  at  best  are  unsettling,  and  only  too  often  are 
accepted.     While  the  Senior  Executive  Service  (SES)  allows  NIH  to  promote  some 
of  our  most      complished  scientists  and  administrators  into  the  senior  ranks, 
we  have  hac-  limited  success  In  attracting  top  caliber  candidates  from  outside 
the  Government.    Academic  institutions,  industry,  and  independent  reseai  i 
laboratories  offer  substantial  salary  increases.     Compensation  of  physicians 
and  other  doctorates  in  academic  institutions  is  considerably  higher  than  that 
available  at  NIH.     In  the  academic  sector,  on  the  average,  the  compensation  of 
senior  physicians  is  62  p      ^nt  higher  than  that  received  by  NIH  senior 
physicians,  while  the  base  pay  of  senior  Ph.D.  staff  is  23  percent  higher  than 
that  received  by         senior  Ph.D.  staff. 
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At  the  same  time,  the  NIH  offers  advantages  that  for  many  researchers  offset 
the  salary  differentials.     Among  these  are  the  intellectual  stimulation  and 
prestige  o^  being  a  part  of  NIH,  as  well  as  the  scientific  freedom  to  choose 
their  own  research  pursuits.     Scientists  at  NIH  have  access  to 
state-of-the-art  equipment,  freedom  from  administrative  and  teaching 
responsibilities,  and  opportunity  for  rewarding  associations  with  outstanding 
scientists  from  many  disciplines.    Also,  there  are  opportunities  for 
consulting,  although  these  are  subject  to  some  limitations. 

Employment  in  the  academic  sector  provides  the  prospect  of  superior  salary 
supplements,  fringe  benefits  such  as  tuition  subsidies,  and  better 
opportunities  to  supplement  income  through  private  practice  and  consultation. 
In  addition,  the  fact  that  there  is  no  limit  upon  university  salaries 
supported  through  NIH  extramural  mechanisms  further  fuels  the  pay  competition 
from  the  academic  sector. 

Recent  advances  in  the  biomedical  sciences  and  biotechnology  have  opened  many 
potentially  valuable  and  lucrative  commercial  applications  and  have  caused  a 
dramatic  increase  in  competition  for  top  caliber  researchers  and  science 
managers  in  the  private  and  academic  sectors.     The  emergence  of  the 
biotechnology  industry  has  contributed  to  the  competition  between  senior  NIH 
staff  and  their  counterparts  in  industry  and  universities. 

Recruitment  and  retention  of  intramural  scientists  should  be  viewed  in  the 
context  of  training.    As  a  training  ground  for  post-doctoral  researchers,  the 
intramural  laboratories  of  NIH  have  helped  staff  the  Nation's  research 


universities.    Many  junior  scientists  complete  their  training  at  NIH  and 
continue  their  research  careers  in  the  universities.     A  high  percentage  of 
this  countay's  leading  researchers  are  NIH  alumni. 

If  NIH  is  to  remain  the  international  leader  in  the  biomedical  sciences,  new 
approaches  must  be  found  to  make  our  senior  level  personnel  systems 
competitive  with  the  private  and  academic  sectors.    We  have  asked  the 
Institute  of  Medicine  to  study  the  structure  and  organization  of  NIH 
intramural  research  including  recruitment  and  retention  difficulties;  their 
causes  and  effects  on  NIH  research  quality;  and  potential  strategies  to 
address  them  if  warranted.    We  would  like  to  study  the  IOM  findings  and 
recommendations  before  we  make  final  recommendations  on  recruitment  and 
retention  issues.     Further,  we  are  in  the  process  of  implementing  the 
provisions  of  Public  Law  100-140,  which  extended  and  doubled  the  maximum  PCA 
allowance. 

Madam  Chairwoman,  that  concludes  my  prepared  statement.  I  would  be  pleased  to 
answer  any  questions  you  may  have. 


REMARKS* 

by 

James  B.  Wyngaarden,  M.D.* 


It  is  apleasure  to  be  back  home  this  evening  for  the  "Thank 
You,  Grand  Rapids"  ceremony.     As  the  Director  of  the  National 
Institutes  of  Health,   I  am  very  aware  of  the  impact  of  this 
project  on  the  oral  health  of  the  world.     In  fact,  I  believe  that 
water  fluoridation  will  go  down  in  history  as  one  ofthe  greatest 
public  health  accomplishments  of  our  time. 

I  would  like  to  say  that  I  am  proud  of  Grand  Rapids  for 
having  the  resolve  to  be  the  first  community  to  fluoridate  its 
water  supply.     This  is  a  truly  great  city — and  I  am  glad  to  call 
it  my  hometown.     I  share  the  sentiments  of  Dr.  Littleton  and  all 
the  others  in  wishing  Mayor  Helmholdt  and  the  citizens  of  Grand 
Rapids  a  successful  150th  anniversary  year. 

Last  year  at  the  NIH,  we  reached  a  milestone  of  our  own — our 
Centennial  anniversary.     All  year  long  we  took  note  of  the 
progress  that  has  been  made,  particularly  in  the  last  decades,  as 
what  we  recognize  as  a  revolution  in  biology.     That  revolution 
has  amassed  a  spectacular  store  of  knowledge,  and  has  forged  the 
academia-pr ivate  sector-government  partnership  in  research. 

The  National  Institute  of  Dental  Research  itself  has  a 
strong  record  of  research  excellence.     Its  story  is  a  chronicle 
of  scientific  advances  profoundly  affecting  the  practice  of 
dentistry  here  in  the  United  States,  and  throughout  the  world. 
Research  on  caries,  periodontal  disease,  developmental  anomalies, 
acute  and  chronic  pain,  restorative  materials  are  just  a  few  of 
the  many  areas  greatly  influenced  by  NIDR  during  its  40  years. 

I  thank  one  and  all  for  inviting  me  here  this  evening.  And, 
I  look  forward  to  enjoying  a  tribute  ceremony  for  a  well- 
deserving  city. 


*For  Celebration  Honoring  the  Citizens  of  Grand  Rapids  for  the 
Pioneer  U.S.  Water  Fluoridation  Project  in  Grand  Rapids, 
Michigan,  on  April  21,  1988. 


**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
National  Institutes  of  Health 
Statement  of  the  Director 


Mr.  Chairman,   it  once  again  is  my  privilege  to  appear  before 
you  and  the  members  of  the  Subcommittee  to  present  the  President's 
budget  proposal  for  the  National  Institutes  of  Health.     Today  I  will 
report  briefly  on  some  of  our  activities  and  plans,  and  describe  the 
highlights  of  the  request  for  Fiscal  Year  1989.     In  later  statements 
the  Directors  of  the  constituent  units  of  the  NIH  will  present  more 
details  about  our  plans  and  programs. 

It  is  always  a  pleasure  for  us  to  appear  at  these  hearings 
because  of  the  depth  of  information  and  constructive  concern  that 
you,  Mr.  Chairman,  the  members  of  the  Subcommittee,  and  the  staff 
have  consistently  shown  in  the  programs  of  the  National  Institutes 
of  Health.     Because  of  the  Subcommittee's  interest  in  the  NIH  100th 
anniversary,  I  am  happy  to  report  the  completion  of  the  year's  full 
and  varied  schedule  of  centennial  observances.     It  was  our  objective 
for  the  centennial  observance  that  it  would  help  create  a  better 
public  understanding  of  the  importance  of  biomedical  research. 
Further,  we  expected  that  through  the  events  we  might  attract  the 
attention  of  young  persons  in  such  a  way  as  to  induce  them  to 
consider  the  value  and  satisfactions  of  a  career  in  biomedical 
research.     Without  going  into  further  detail  about  the  centennial,  I 
am  pleased  to  report  that  the  observance  was  an  unqualified  success. 

Recently  our  principal  program  officials  and  members  of  our 
major  advisory  groups  have  been  holding  hearings  in  different  parts 
of  the  nation  on  "The  Health  of  Biomedical  Research  Institutions." 
The  meetings  have  been  held  in  San  Francisco,  Los  Angeles,  New  York, 
Boston,  Dallas,  Atlanta  and  Chicago.  The  sessions  are  attended  by 
members  of  the  scientific  community,  university  officials  and  other 
interested  parties,  whose  advice  we  seek  concerning  current  and 
emerging  NIH  policies  and  practices  and  any  other  issues  affecting 
the  status  of  the  nation's  biomedical  research  institutions.  We 
consider  our  working  relationships  with  extramural  institutions  to 
be  of  key  importance  because  the  productivity  of  the  nation's 
medical  research  enterprise  depends  in  large  measure  upon  the  health 
of  the  nation's  biomedical  research  institutions. 

I  am  pleased  to  report  two  appointments  to  major  NIH  positions 
during  the  past  year.    Dr.  Katherine  Bick  had  been  named  our  Deputy 
Director  for  Extramural  Research.    Following  a  successful  career  in 
academia,  she  has  served  with  distinction  for  12  years  as  a 
scientist-administrator  at  NIH.    The  other  appointment  was  that  of 
the  first  Director  of  the  National  Center  for  Nursing  Research, 
Dr.  Ada  Sue  Hinshaw.     She  came  to  NIH  from  the  administration  and 
the  faculty  of  the  University  of  Arizona's  Health  Sciences  Center. 

Among  the  research  developments  of  the  past  year,  I  wish  to 
call  your  attention  to  one  in  particular.    It  was  the  discovery  by 
Dr.  Michael  Zasloff ,  of  the  National  Institute  of  Child  Health  and 
Human  Development,  of  naturally  occurring  substances  that  operate  as 


a  chemical     -ifense  system  against  microorganism        While  conducting 
research  on  an  entirely  different  subject,  h     made  a  shrewd  observa- 
tion that  surgical  wounds  on  laboratory  frogs  heal  infect:. on- free 
even  when  tv^  frog's  environment  teems  with  infectious  organisms. 
This  led  tc     he  discovery  of  "magainins" --naturally  occur ing 
chemicals      .at  protect  frogs  and  possibly  humans  against  infections. 
Our  pleasure  in  referring  to  this  exciting  development  i?  moderated 
by  the  fact  that  Dr.  Zasloff  will  be  leaving  the  NIH  int  rmiral 
programs  to  join  the  faculty  of  the  University  of  Pennsylvania. 
While"  many  factors  usually  contribute  to  such  decision;,  our  ability 
to  retain  leading  investigs" ^rs  is  seriously  compromised  by  the 
widening  gap  in  the  salarit     and  other  benefits  available  to  our 
senior  scientists,  as      mpaz^d  with  their  counterparts  in  the 
academic  community,  an     by  various  Federal  administrative  require - 
e    its . 

The  Office  of  Management  and  Budget  has  taken  note  of  the 
Federal  administrative  controls  and  procedures,   including  personnel 
procedures,  space  allocation  procedures,  congressional  requirements, 
and  the  widening  salary  gap,  that  limit  the  capacity  of  the  NIH 
intramural  research  prograr  to  sustain  its  distinguished  record  of 
scientific  achievement  and  excellence.     If  the  extraordinary  accom- 
plishments of  the  NIH  intramural  laboratories  are  to  be  assured  over 
the  long  term,  solutions  must  be  found  to  these  administr"  ive 
barriers . 

The  Department  of  Health  and  Human  Services  has  been  encouraged 
by  the  Office  of  Management  and  Budget  to  consirer  a  wide  range  -f 
strategies  for  assuring  the  continued  scien     fic  excellence  of  a 
intramural  program,  and  was  advised  to  ask  t-.ie  Institute    >f  Medicine 
of  the  National  Academy  of  Sciences  to  undertake  a  study  of  the 
options.     The  study  has  !  ?en  commissioned  and  we  expect  to  have 
recommendations  from  the    „ix-month  study  this  fall. 

Throughout  the  scientific  community  new  techniques  in  the 
manipulation  of  DNA  and  the  development  of  new  methods  of  automated 
process i~g  of  DNA  are  yielding  large  volumes  o:   information  regarding 
the  numan  genome.     Characterizing  the  entire  human  genome  will  have 
profound  implications  for  understanding  the  more  than  3500  diseases 
that  are  known  to  involve  a  genetic  defect.     This  knowledge  will 
er  ance  our  understanding  of  the  normal  processes  of  development  by 
many  fold. 

Every  day  brings  new  information  on  the  I     ation  of  genes.  The 
locations  of  new  markers,  particularly  those  ir.  close  proximity  to 
genes  as. sociated  with  known  genetic  disorders,  are  published  in  each 
issue  of      le  leaaing  scientific  journals.     Information  on 
location  of  individual  genes  will  become  known  through  the  course  of 
scie;  -if ic  inquiry,  but  if  we  are  ultimately  to  succeed  with  this 
project  we  must  capture  information  systematically  for  the  construc- 
tion of  the  complete  map.     The  staggering  volume  of  molecular  data 
and  its  cryptic  and  subtle  patterns  have  led     o  an  absolute  require- 
ment for  computerized  data  bases  and  analytical  tools  if  we  are  to 
succeed  in  this  major  advance. 

In  the  NIH  appropriation  for  FY  1988  an  ar-unt  of  $17.3  million 
was  earmarked  for  the  gen  -e  mapping  project,       us  an  additional 
$3.8  million  for  the  establishment  of  a  relat      biotechnical  informa- 


tion  center  at  the  National  Library  of  Medicine.     The  President's 
request  for  FY  1989  includes  $28  million  for  the  mapping  and 
$4  million  for  the  information  center.     Through  the  1988  appropria- 
tion and  the  FY  1989  President's  budget,  both  the  Congress  and  the 
Administration  have  sent  a  clear  message  that  this  is  an  important 
mission,  and  that  there  are  immediate  and  long  range  implications 
for  public  health,  and  that  mapping  the  genome  should  begin  at  once. 

An  expert  committee  of  the  National  Academy  of  Sciences  has 
urged  an  immediate  beginning  of  a  program  to  discover  the  location 
of  every  gene  within  human  chromosomes,  noting  that  such  an  effort 
within  the  next  two  decades  would  greatly  enhance  progress  in 
gaining  new  knowledge  of  human  biology  and  medicine. 

While  the  report  was  controversial  in  some  aspects,  it  is  sound 
conceptually.    Our  1988  and  1989  efforts  signal  the  beginning  of 
this  effort.     To  coordinate  this  effort  I  plan  to  establish  an 
Office  of  Research  on  the  Human  Genome,  headed  by  an  Associate 
Director  within  the  Office  of  the  Director  of  NIH.     The  new  office 
will  have  a  coordination  and  integration  function  with  regard  to  our 
ongoing  efforts  within  all  components  of  NIH.     We  look  forward  to 
the  establishment  of  an  NIH  Program  Advisory  Committee  on  the  Human 
Genome,  and  for  it  we  intend  to  tap  the  best  minds  in  the  related 
disciplines  in  order  to  develop  a  scientific  plan  and  administrative 
options  for  promoting  rapid  progress  in  methods  of  mapping  and 
sequencing,  and  for  managing  the  wealth  of  information  emanating 
from  these  studies. 

Permit  me  to  mention  a  few  highlights  from  recent  research 
activities. 

o    A  major  study  supported  by  the  National  Institute  of  Child 
Health  and  Human  Development  has  concluded  that  the  drug 
cysteamine  can  prevent  kidney  failure  and  permit  normal  growth 
when  given  to  very  young  children  who  inherit  the  rare  metabolic 
disease  cystinosis.     This  represents  the  first  effective 
therapy  for  any  of  the  genetic  disorders  known  as  lysosomal 
disorders . 

o    Earlier  this  year  a  prevention  study,  supported  by  the  National 
Heart,  Lung,  and  Blood  Institute,  showed  that  one  aspirin 
tablet  taken  every  other  day  significantly  reduces  the  incidence 
of  fatal  and  non-fatal  heart  attacks  in  men  who  had  no  history 
of  heart  attacks. 

o    Advances  made  by  intramural  scientists  from  the  National 

Institute  of  Allergy  and  Infectious  Diseases  are  rapidly  moving 
us  toward  the  development  of  a  vaccine  against  rotaviruses,  the 
most  important  cause  of  severe  diarrhea- -sometimes  leading  to 
death- -among  young  children. 

o    Scientists  supported  by  the  National  Institute  of  Arthritis  and 
Musculoskeletal  and  Skin  Diseases  have  recently  discovered  that 
an  immunosuppressive  drug,  cyclosporin  A,  is  highly  effective 
in  the  treatment  of  psoriasis,  a  chronic  skin  disorder.  This 
discovery- -in  addition  to  the  evidence  showing  that  a  high 
percentage  of  HIV-positive  patients  have  symptoms  of  psoriasis-- 


redirects  scientists  to  look  more  closely  at  the  possibility 
that  psoriasis  is  an  immune  disorder. 

o    During  the  past  year,  studies  supporte~  by  the  National  Cancer 
Institute  developed  the  first  highly        active  regimen  for 
advanced  bladder  cancer,  a  cancer  that  affects  nearly  50,000 
Americans  each  year.     In  a  s~ ady  of  combined  chemotherapy  using 
four  drugs,  there  was  an  overall  response  rate  of  70  percent  in 
advanced  bladder  cancer,  with  37  percent  of  patients  having 
complete  remission. 

The  NIH  has  a  major  researcn  commitment  in  AIDS.     Sixteen  NIH 
components,  stressing  research  in  pathogenesis,  therapeutics,  and 
vaccine  devel   :>ment,  are  involved.     To  assist  in  setting  research 
priorities  for  AID?  research  at  NIH,  I  recently  established  an  AIDS 
Program  Advisory  C  jnittee  with  membership  drawn  from  the  country's 
most  distinguished  scientists,  administrators  and  ethicists. 
Another  new  development  in  AIDS  is  our  program  to  speed  the  review 
and  award  of  AIDS  grant  applications.     The  plan  will  be  announced  to 
the  scientific  community  shortly. 

Intramurally ,  we  recently  expanded  NIH's  capacity  to  conduct 
clinical  research  on  AIDS  patients  through  a  new  allocation  of  beds 
at  the  NIH  Clinical  Center  for  additional  Phase  I  drug  studies.  Our 
intramural  and  extramural  efforts  in  the  areas  of  drug  and  vaccine 
development  continue.     The  first  Phase  I  study  of  an  AIDS  candidate 
vaccine  in  this  country  began  in  October  at  the  NIH  Clinical  Center, 
with  additional  candidate  vaccines  moving  toward  testing  in  our 
network  of  Vaccine  Evaluation  Units. 

In  the  treatment  area,  various  drugs  and  combination     of  drugs 
are  being  studiea  both  at  the  NIH  and  through     le  AIDS  C  lical 
Trials  Group  (ACTG)  around  the  country.     One  or  the  most  promising 
treatments  being  studied  is  a  combination  of  AZT  and  a  related  drug 
dideoxycytidine,  both  pioneers    as  AIDS  therapies  at  the  NIH.  We 
also  are  making  use  of  trimetrexate  as  an  experimental  drug  for 
treatment  of  Pneumocystis  carinii  pneumonia  patients  who  suffer 
serious  adverse  reactions  to  the  standard  therapy.     For  this  purpose 
trimetrexate  is  being  distributed  under  a  new  FDA  procedure  as  a 
"treatment  investigational  new  drug"  through  the  National  Institute 
of  Allergy  and  Infectious  Diseases.  In  addition,  we  have  just  begun 
a  clinical  trial  to  compare  the  results  from  treatment  with  trime- 
trexate with  the  effects  of  treatment  with  other  d~  ?s.  NIH's 
program  to  apply  techniques  of  structural  biology  I     the  design  of 
new  drugs  for  the  treatment  of  AIDS  has  begun. 

The  FY  1989   "unding  request  proposes  consolidation  of  funds  for 
AIDS  in  the  Officii  of  the  Assistant  Secretary  for  Health.  The 
amount  identified  for  NIH  is  $587.6  million,  an  increase  of  $119.8 
million  or  26  percent  over  the  FY  1988  estimate.     Detailed  descrip- 
tions of  the  AIDS  research  conducted  ar,      upport  a  by  the  various 
NIH  components  are  cor.   ^ined  within  the  individual  budget  justifica- 
tions and  in  the  PHS  consolidated  submission. 

Mr.  Chairman,  the  FY  1989  budget  request  for  the  National 
Ins-.tutes  of  Health  is  $6,535 .2  million,  an  increase  of  5.4  percent 
ove     the  comparable  FY  1988  1-:    -1  of  $6,198.9  million.  For 


comparability  with  FY  1989,  funding  for  acquired  immunodeficiency 
syndrome  (AIDS)  is  excluded  from  the  FY  1988  total. 

The  FY  1989  request  will  support  a  total  of  20,600  research 
project  grants,  the  largest  total  number  of  research  grants  ever 
awarded  by  NIH,  837  more  awards  than  the  FY  1988  comparable  level. 
The  total  number  of  research  project  grants,  excluding  AIDS,  is  made 
up  of  14,989  noncompeting  continuations  and  5,611  new  and  competing 
renewal  awards. 

The  President's  request  would  allow  average  cost  increases  for 
research  project  grants  of  about  4.7  percent  for  noncompeting  awards 
and  2.9  percent  for  competing  awards. 

The  FY  1989  request  for  research  centers,  $539.2  million,  would 
provide  support  for  555  centers,  three  fewer  than  under  the  current 
budget.     General  clinical  research  centers  would  receive  a  two 
percent  increase.     Average  costs  for  all  other  center  grants  would 
be  approximately  the  same  as  the  FY  1988  level. 

Research  training  and  career  development  activities  would 
remain  close  to  their  FY  1988  operating  levels  with  an  increase  of  3 
percent  for  research  career  programs  and  a  2  percent  increase  for 
research  training. 

The  NIH  intramural  research  program  would  receive  $670.6 
million,  an  increase  of  3.7  percent  over  the  FY  1988  comparable 
level.     The  additional  funds  would  be  used  to  support  built-in 
increases . 

Mr.  Chairman,  this  completes  my  opening  statement,  but  I  will 
be  pleased  to  respond  to  any  questions  you  or  members  of  the 
committee  may  wish  to  ask. 


STATEMENT  BY 
JAMES  B.  WYNGAARDEN,  M.D. 
DIRECTOR 
NATIONAL  INSTITUTES  OF  HEALTH 
PUBLIC  HEALTH  SERVICE 
DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
BEFORE  THE 

SUBCOMMITTEE  ON  OVERSIGHT  AND  INVESTIGATIONS 
HOUSE  COMMITTEE  ON  ENERGY  AND  COMMERCE 
April  27,  1988 


Mr.  Chairman,  Members  of  the  Subcommittee: 

I  would  like  first  to  commend  you  for  recognizing  the  potential 
significance  of  the  human  genome  initiative  at  a  very  early  stage 
in  its  development.    As  a  result  of  your  initial  request  two  years 
ago,  today  we  have  a  comprehensive  and  timely  assessment  of  the 
policy  issues  concerning  mapping  the  human  genome.     I  am  pleased  tc 
have  the  opportunity  to  describe    ne  plans  NIH  is  developing  for 
our  participation  in  this  important  area  of  human  biology. 

Rationale  for  the  Human  Genome  Initiative 

_ 

Genetics,  the  science  of  inheritance,  has  been  a  primary  research 
area  of  the  NIH  for  the  last  several  decades.    As  you  heard  from 
the  previous  speakers,  we  are  currently  in  the  midst  of  an 
explosion  of  biological  knowledge.     This  greatly  accelerated  pace 
of  discovery  really  started  when  the  genetic  material  called 
deoxyribonucleic  acid  (DNA)  was  found,  in  1953,  to  have  a 
double-stranded  twisted  structure  called  a  Jouble  helix  in  which 
opposite  strands  were  precisely  joined.     Bu^lt  into  this  structure 
was  the  mechanism  for  passage  of  genetic  information  from  one 
generation  to  the  next.    For  this  discovery,  Dr.  James  Watson, 
along  with  his  British  colleague,  Dr.  Francis  Crick,  were  awarded 
the  Nobel  Prize. 
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Since  then,  discovery  after  discovery  in  the  area  of  genetics  have 
come  so  rapidly  that  the  term  "biological  revolution"  is  often 
used.    Almost  all  these  new  findings  have  come  from  American 
scientists  supported  by  NIH.     Six  additional  Nobel  Prizes  have  been 
awarded  to  scientists  for  work  on  DNA  structure — all  of  whom 
received  substantial  support  from  NIH.     The  Congress  of  the  United 
States  has  recognized  the  importance  of  such  research  to  the 
well-being  and  improved  health  of  the  American  people  and  has 
consistently  supported  the  NIH  budget  for  this  work. 

The  current  budget  for  NIH  is  $6.7  billion,  of  which  about  $2.4 
billion  is  in  an  area  called  biotechnology.    About  one-half  of  this 
amount,  or  &1  billion,  is  devoted  to  genetics,  DNA  research,  and 
the  related  science  base.    This  field  has  developed  rapidly,  as  a 
result  of  the  discovery  of  a  technique  known  as  recombinant  DNA 
technology  which  permits  the  snipping  of  a  small  piece  of  DNA  from 
one  site  in  the  gene,  and  its  insertion  into  another — even  into  the 
DNA  of  another  different  organism,  if  that  is  desired.     Again,  this 
discovery  was  made  by  American  scientists  who  also  won  the  Nobel 
Prize.    The  use  of  this  technology  has  not  only  spawned  the  new 
biotechnology  industry,  which  Is  able  to  produce  important 
chemicals  and  drugs,  but  has  also  made  it  possible  to  map  and 
eventually  to  sequence  the  entire  human  genome,  the  complete 
genetic  material  of  man.    The  latter  project  is  actually  feasible 
now,  and  with  further  methodological  advances  will  be  done  more 
easily  and  less  expensively  in  the  future. 


Characterizing  the  genomes  of  a  number  of  complex  organisms  is  a 
natural  outgrowth  of  all  our  efforts  directed  toward  understanding 
bioxogyT    NIH  has  long  been  committed  to  the  support  of  research 
leading  to  a  full  understanding  of  the  genetics  of  normal  uman 
development  and  of  what  goes  wrong  in  human  disorders.     TL~s  work 
is  absolutely  indispensable  to  the  mission  of  the  NIH,  which  is  to 
acquire  a  deep  understanding  of  how  biological  systems      velop  and 
function,  and  what  goes  awry  in  the  thousands  of  diseases  that 
affect  mankind.     In  fact,  molecular  biology  and  molecular  chemistry 
constitute  the  basis  for  all  of  modem  biomedical  research. 

In  Fiscal  Year  1987,  NIH  provided  over  $365  million  of  its  funds  to 
about  3,000  research  projects  related  to  the  elucidation  of  complex 
genomes,  of  which  about  $110.5  million  was  related  to  mapping  and 
sequencing  the  human  genome.     Scientists  supported  by  NIH  are  now 
engaged  in  many  projects  to  "map"  or  pinpoint  the  specific  location 
of  genes  on  chromosomes,  especially  those  genes  responsible  for 
inherited  disorders.    Researcners  have  already  mapped  many  genes 
and  have  found  the  approximate  locations  of  the  genes  for 
Huntington's  disease,  Duchenne's  muscular  dystrophy,  retinoblastoma 
(cancer  of  the  eye  in  children),  some  forms  of  manic-depressive 
illness,  cytic  fibrosis,  cancer  of  the  colon,  and  Alzheimer's 
disease,  as  well  as  a  number  of  other  disorders. 

Finding  these  genes  will  allow  researchers  to  make  copies  of  them 

for  study,  to  understand  their  functions,  to  learn  what  protein 
product  each  gene  makes,  to  define  the  precise  mechanism  of 
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causation  of  these  disorders,  to  understand  ways  to  treat  disorders 
that  arise  from  defects  in  these  proteins,  and  perhaps  even  to 
replace^def ective  genes.    Mapping  genes  on  the  chromosomes  of 
complex  organisms  and  determining  the  order  or  sequence  in  which 
the  chemical  units  of  DNA  are  arranged  represent  major  challenges. 
NIH  is  prepared  to  undertake  these  challenges  in  coordination  with 
the  other  Federal  agencies  and  research  funding  organizations 
represented  here  today,  as  well  as  with  the  university  community 
and  the  biotechnology  industry. 

Evolution  of  the  Human  Genome  Initiative 

A  brief  comparison  between  the  original  outline  for  the  OTA  study 
and  the  final  report  serves  to  describe  the  evolution  of  thought 
concerning  the  human  genome  project  that  has  taken  place  over  the 
past  two^years  .     Early  discussions  of  this  proposal  arose  largely 
from  the  development  of  the  automated  DNA  sequencer,  the  instrument 
that  made  it  conceivable  to  consider  sequencing  the  entire  human 
genome  from  end  to  end. 

At  that  time,  the  debate  focused  on  the  cost  of  obtaining  the 
sequence  rather  than  the  usefulness  of  such  information  once  it  had 
been  obtained.    Using  current  technology,  the  project  was  estimated 
at  i3  billion  based  on  a  rate  of  il  per  nucleotide.    This  price  tag 
boosted  biology  into  the  realm  of  "big  science,"  a  notion  that 
raised  alarm  in  the  scientific  community. 


While  we  may  still  be  thinking  about  the  costs,  the  nature  of  the 
project  has  changed,  as  indicated  b;;   ^he  title        the  OTA  report, 
"M^ppin^  Our  Genes — The  Genome  Projects:     How  Big,  How  Fast?" 
Instead  of  simply  determining  the  order  of  the  three  billion  bases 
of  one  person's  DNA,  the  goal  now  is  to  locate  and  identify  the 
roughly  100,000  genes  that  code  for  human  proteins. 

There  are  several  types  of  maps  of  the  human     ^nome,  Including  the 
sequence,  which  is  a  map  of  the  highest  level  of  resolution. 
Genetic  maps,  physical  maps,  and  ordered  libraries  of  DNA  fragments 
will  serve  as  useful  tools  for  basic  biologists  and  for  the 
biotechnology  industry  long  after  they  are  comp_eted. 

Mapping  genes  makes  sense  both  from  a  scientific  standpoint,  and 
from  a  public  policy  perspective.     The  DNA  sequence  provides  the 
information  necessary  to  synthesize  a  piece  of  DNA  that  can  then  be 
used  as  a  probe  to  locate  specific  genes  in  situ,  or  to  engineer  it 
into  bacteria  or  yeast  in  order  to  manufacture  important  proteins. 
But  unless  one  also  knows  where  the  gene  for  that  protein  begins 
and  ends,  the  sequence  data  is  not  useful  for  that  purpose. 

Many  human  genes  have     lready  been  mapped  to  their  respective 
chromosomes  (about  1,400)  but  this  represents  a  very  small  fraction 
of  the  total  (1.4  percent  if  there  are  100,000  genes).     The  genes 
*"hat  have  been  of  special  interest  have  been  those  that  control  the 
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structure  of  known  substances,  such  as  insulin  or  growth  hormone, 
or  are  responsible  for  certain  hereditary  diseases,  such  as  Sickle 
Cell  Anemia. 

As  I  mentioned  earlier,  in  1987  NIH  devoted  about  $110.5  million  to 
projects  in  human  genetics  and  genetic  diseases,  and  an  additional 
$255  million  per  year  to  other  studies  of  complex  genomes  in  animal 
models.     Comparable  amounts  in  the  President's  FY  1989  budget 
request  include  $443  million  for  total  genome  mapping  efforts,  of 
which  $128  million  is  for  human  genome  projects.    A  portion  of 
these  sums  is  spent  on  mapping  and  sequencing,  but  it  is  important 
to  stress  that  the  existing  research  approach  focuses  on  a  limited 
number  of  widely  scattered,  but  important  genes.    Moreover,  these 
genes  and  other  markers  defining  chromosomal  loci  are  not  evenly 
spaced  along  the  chromosomes.    The  markers  serve  the  same  purpose 
as  mile  markers  on  a  highway — if  you  pass  mile  marker  number  20, 
you  can  easily  find  your  location  on  a  map.    But,  imagine  how 
difficult  it  would  be  to  get  from  one  city  to  another  if  you  didn't 
know  how  far  apart  they  were  or  what  other  cities  you  would  pass 
along  the  way.    Using  genetic  measurement  terms,  if  we  had  a  map  of 
each  chromosome  with  markers  evenly  spaced,  1  centiMorgan  (a 
relative  unit  of  distance  on  a  chromosome)  apart,  we  could 
determine  the  location  of  genes  that  fell  between  the  markers  with 
almost  99  percent  certainty. 

Similarly,  there  are  millions  upon  millions  of  nucleotides  that 
will  not  be  sequenced  by  the  traditional  approach.    The  OTA  report 


quotes  David  Botstein  of  Genentech,  Inc.,  "[Sequencing  the  genome 
now]  is  like  Lewis  and  Clark  going  to  the  Pacific  one  millimeter  at 
a  time.*"  If  they  had  done  that,  they  would  still  be  looking." 
Hence,  in  a  strict  analysis  of  cost  and  benefit,  it  is  clear  that 
the  more  markers  there  are  available  on  each  chromosome,  the  easier 
it  is  to  determine  the  precise  location  of  a  specific  gene. 

It  is  also  appropriate  to  note  that  unless  information  regarding 
the  location  of  chromosome  markers  is  shared  among  the  scientific 
community,  progress  in  mapping  genes  will  be  impeded.  Competition 
between  laboratories  is  healthy — it  provides  the  incentive  to  keep 
mov  ng  and  ensures  validation  of  earlier  work.    But  keeping  results 
secret,  or  refusing  to  share  biological  material  beyond  publication 
harms  the  collective  enterprise.    NIH  strongly  encourages  rapid 
exchange  of  information  and  biological  materials  among  the  research 
community. 

These  are  the  kinds  of  arguments  that  resulted  in  a  consensus  in 
the  scientific  community  that  construction  of  complete  maps  of  the 
genomes  of  the  human  and  other  organisms  Is  necessary  to  understand 
all  of  oiology.     The  wealth  of  information  that  can  be  obtained 
from  such  maps  make   :he  genome  project  a  very  hi^i  priority  effort. 

Moreover,  the  historic  commitment  NIH  has  made  to  the  fundamental 
research  enterprise  also  provides  the  rationale  for  NIH  to  take 
that  next  step — constructing  a  map  of  the  entire  human  genome.  We 

clearly  recognize  the  need  to  protect  resources  from  being  siphoned 
out  of  traditional  efforts  to  support  the  new  programs.    At  the 
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same  time,  it  is  only  logical  to  provide  for  interchange  between 
old  and  new  so  that  the  results  of  the  genome  initiative  can  be 
pluggedTinto  ongoing  genetics  research  as  quickly  as  possible. 
This  is  why  we  began  discussing  the  appropriate  role  for  NIH  at  a 
meeting  of  the  Advisory  Committee  to  the  Director,  NIH,  in  October 
1986. 

Advisory  Committee  to  the  Director,  NIH,  "The  Human  Genome** 

I  asked  my  Advisory  Committee  to  examine  a  number  of  science  and 
policy  issues  concerning  the  human  genome.     At  that  time,  I 
emphasized  NIH's  strong  commitment  to  peer-reviewed, 
investigator-initiated  research  projects.     It  is  well  recognized 
that  this  is  the  kind  of  research  that  led  to  proposals  for  a  major 
effort  to  map  and  sequence  the  human  genome. 

Based  upon  views  expressed  by  many  of  the  participants,  I  stated 

publicly  that  NIH  would  not  consider  taking  funds  from  ongoing 

investigator-initiated  experiments  in  order  to  support  a 

large-scale  targeted  program.    However,  two  recent  events  have 

given  NIH  not  only  the  opportunity  but  the  responsibility  to 

consider  new  plans  without  threatening  our  commitment  to  basic 

biomedical  research.     First,  in  Fiscal  Year  1988,  NIH  received 

$17.3  million  of  new  monies  specifically  for  funding  a  new  research 

program  in  mapping  complex  genomes.     Second,  the  President's  budget 

request  for  NIH  for  Fiscal  Year  1989  increases  this  amount  to  $28 
million. 
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These  funds  will  support  a  scientific  approach  that  is  very 
different  from  the  traditional  research  approach  that  I  descriDed 
earlier.     Such  research  on  specific  genes  is  still  of  great 
interest  and  importance  because  of  the  insight  it  provides  into 
disease  states  that  are  due  to  absent  or  defective  genes.  These 
studies  will  continue  as  before.     However,  the  dedicated  funds  will 
be  used  to  promote  technological  development  of  the  tools  that  are 
necessary  to  map  the  human  genome.     The  long-term  goals  will  be  the 
construction  of  detailed  maps  of  the  human  genome  and  those  of 
other  organisms  that  will  help  to  understand  human  biology. 

NIH  Ad  Hoc  Program  Advisory  Committee  on  Complex  Genomes 

Based  on  the  message  of  support  from  Congress  and  the 
Administration  and  on    recommendations  in  the  National  Academy  of 
Sciences  (NAS),  National  Research  Council  (NRC)  report  on  "Mapping 
and  Sequencing  the  Human  Genome,"  I  convened  an  NIH  Ad  Hoc  Program 
Advisory  Committee  on  Complex  Genomes  to  help  plan  the  best  means 
for  attaining  these  goals.     On  February  29-March  1  of  this  year, 
the  top  scientists  in  mapping,  sequencing,  and  information  science 
were  asked  to  help  pinpoint  how  NIH  can  best  invest  these 
resources,  in  order  to  meet  the  needs  of  researchers  engaged  in 
genomic  analysis  and  to  accelerate  progress  in  this  field.  A 
number  of  congressional  staff  members  were  also  invited  to 
participate  in  this  meeting.     Several  of  the  members  of  the  NIH  Ad 
Hoc  Program  Advisory  Committee  on  Complex  Genomes  were  also 
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involved  in  the  development  of  the  National  Research  Council's 
report,  which  provided  a  basis  for  discussion  of  the  NIH  role  in  a 
national  effort. 

At  this  meeting,  NIH  announced  its  intention  to  initiate  a 
centrally  coordinated,  targeted  effort  to  map  and  sequence  the 
human  genome.     Furthermore,  in  order  to  provide  a  strong 
administrative  structure  to  support  this  effort,  I  proposed 
establishing  an  Office  of  Human  Genome  Research  in  my  Office, 
headed  by  a  new  Associate  Director,  and  a  chartered  program 
advisory  committee. 

The  Ad  Hoc  Program  Advisory  Committee  unanimously  endorsed  this 
proposal.    Many  Committee  members  expressed  their  support  for  NIH 
embarking  on  a  course  that  may  stretch  the  scope  of  its  portfolio, 
but  is  entirely  complementary  to  its  current  goals  and  mission. 
Furthermore,  citing  its  history  of  support  for  genetics  research, 
it  was  agreed  that  NIH  is  the  appropriate  agency  to  make  a  major 
commitment  to  mapping  the  human  genome. 

The  group  also  supported  the  concept  of  a  Program  Advisory 
Committee  on  the  Human  Genome  as  a  standing  body  that  would  provide 
continuing  review  of  the  activities  and  progress  of  the  Office  of 
Human  Genome  Research.    A  report  of  the  Ad  Hoc  Program  Advisory 
Committee  meeting  is  being  developed  and  will  be  made  available  to 
the  public  when  review  is  completed. 
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Based  upon,  the  recommendations  of  the  Ad  Hoc  Committee,  and  the 
mandate  NIH  has  receive'3  to  go  forward,  executio'     f  the  plan  to 
establfsh  the  Office  of  Human  Genome  Research  is  under  way.  In 
addition,  a  chartered  Program  Advisory  Committee  jn  the  Human 
Genome  is  being  established  so  that  they  may  beg      their  duties  as 
soon  as  possible. 

Office  of  Human  Genome  Research 

The  NIH  Office  of  Human  Genome  Research  will  have  three  major 

functions : 

o      Coordination  and  Integration — Every  NIH  component  is  currently 
involved  in  some  aspect  of  genomic  analysis.     The  Office  of 
Human  Genome  Research  is  not  intended  to  supersede  ongoing 
efforts  within  other  NIH  components,  but  to  integrate  those 
effort    into  a  cohesive  plan.     Thus,  relationships  must  be 
fostered  across  several  planes  including:  intra-NIH 
coordination;  interagency  coordination  between  NIH  and  other 
Fede        agencies  (DOE  and  NSF),  and  other  research-funding 
organizations;  collaboration  with  industry  and  academia;  and 
international  cooperation. 

o      Planning — As  do  other  trans-NIH  coordinating  committees,  the 
Office  of  Human  Genome  Research,  in  concert  w^_h  NIH  Institute 
representatives,  will  link  NIH-wide  activities  and  will  provide 
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a  central  role  in  the  planning  and  implementation  of  the 
complex  genome  program.    I  expect  to  include  both  the 
extramural  as  well  as  the  intraaural  programs  in  this  effort. 

Development  of  New  Proposals — But  most  importantly,  for  the 
purpose  of  creating  detailed  genomic  maps,  there  must  be 
specific  proposals  with  set  goals,  much  as  those  described  in 
the  NRC  report.     For  example,  I  would  like  to  see  a  1 
centiMorgan  map  developed  as  soon  as  possible.  Some 
suggestions  made  at  the  October  1986  meeting  of  the  Advisory 
Committee  to  the  Director  have  not  yet  been  realized,  even 
though  great  strides  have  been  taken  since  then.     For  example: 

oo    We  still  need  better  methods  for  cloning  and  separating 
large  DNA  fragments  and  for  automating  much  of  the 
laborious  DNA  purification  and  sequencing  process. 

oo    i3.8  million  was  appropriated  to  the  National  Library  of 
Medicine  in  FY  1988  for  a  National  Biotechnology 
Information  Center.    The  Center  will  conduct  some  work  that 
is  relevant  to  improving  access  to  mapping  and  sequencing 
data  but  there  are  still  barriers  to  information  analysis 
that  require  attention.    I  would  be  happy  to  expand  on  that 
issue  if  you  would  like.    Dr.  Donald  Lindberg,  Director  of 
the  National  Library  of  Medicine,  is  present  also  if  you 
have  questions  you  would  like  to  direct  to  him. 
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oo    One  goal  will  be  to  maximize  the  efficiency  of  information 
exchange  regarding  new  mapping  data,  improved  techniques 
**for  storage  and  handling  of  biological  materials,  and 
enhanced  data  processing  and  analy"  is.  Therefore, 
centralized  coordination  wi      rely  ^eavily  on  effective 
interactions  with  NIH  Bureau,  Institute  and  Division  (BID) 
programs,  as  well  as  with  other  research  funding 
organizations  and  the  academic  research  community. 

NIH  Program  Advisory  Committee  on  the  Human  Genome 

This  proposal  requires  that  research  goals  and  long-range  plans 
will  be  formulated  with  the  guidance  of  the  NIH  Program  Advisory 
Committee  on  the  Human  Genome.     The  Advisory  Committee  will  be 
comprised  of  non-Federal  employees  with  demonstrated  expertise  in 
the  scientific  disciplines  related  to  genomic  analysis.  Of 
necessity,  the  membership  of  the  NIH  Program  Advisory  Committee  on 
the  Human  Genome  will  represent  a  number  of  diverse  research 
disciplines  including,  but  not  limited  to,  molecular  genetics, 
physical  chemistry,  bioengineering,  mathematics,  and  computer 
science. 

In  their  capacity  as  advisors,  the  Committee  will  be  asked  to: 

o      Identify  opportunities  to  further  advance  characterization  of 
the  genetic  material  of  many  organisms; 
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o      Recommend  initiatives  that  should  be  undertaken  to  promote  the 
development  of  new  technologies; 

o      Advise  on  research  directions; 

o      Identify  areas  of  research  requiring  additional  effort;  and 

0  Propose  administrative  solutions  to  the  resource  and  training 
needs  of  the  research  community,  specific  to  genomic  analysis. 

NIH  will  solicit  the  advice  of  the  most  qualified  individuals  in 
the  related  disciplines  in  order  to  develop  a  scientific  plan  and 
administrative  options  for  promoting  rapid  progress  in  methods  in 
mapping  and  sequencing,  and  for  managing  the  wealth  of  information 
emanating  from  these  studies. 

At  a  Senate  hearing  last  September,  several  Federal  agencies, 
including  NIH  and  DOE,  agreed  that  interagency  coordination  is 
desirable  and  could  be  effected  through  an  existing  subcommittee  of 
the  Domestic  Policy  Council.    That  group  has  been  reorganized  as  a 
subcommittee  of  the  FCCSET  (Federal  Coordinating  Council  on 
Science,  Engineering,  and  Technology),  Committee  on  Life  Sciences. 

1  suggested  at  that  hearing  that  the  interagency  committee  be 
expanded  to  include  representatives  of  the  academic  and  industrial 
research  communities.    This  need  will  be  addressed  by  including 
such  representatives  on  our  Program  Advisory  Committee. 
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NIH  Working  -     up  on  the  Human  Gencae 

I  also  ^stat-ished  an  NIH  Working  Group  on  the  Human  Genome,  as  a 
subcommittee  of  the  Advisory  Comr'ttee  to  the  Director,  N^H.  It 
will  play  a  key  role  in  tb    comp-_x  genome  program.     As  it  has  done 
since  its  inception,  the  Working  Group  will  provide  coordination 
among  BID  programs.    Moreover,  each  member      ings  critical 
expertise  contributing  to  the  current  knowledge  base  in  molecular 
genetics,  methods,  and  technologies  applied  to  greater 
understanding  in  this  area,  and  in  the  area  of  collection, 
analysis,  and  distribution  of  data. 

Cooperation  between  the  Office  of  Human  Genome  Research  and  the  NIH 
Working  Group  will  be  essential  to  the  cont_   aing  review  of  current 
NIH  efforts  in  genomic  analysis  and  to  close  gaps  in  areas 
deserving  attention    avoid  unnecessary  duplication  of  effort, 
identify  and  address  crosscutting     -oblems,  and  ensure  consensus  on 
the  major  elements  of  an  overall  strategy. 

The  Office  of  Human  Genome  Research  will  provide  a  focus  for 

activities  leading  to  the  development  of  methods  and  resources 

necessary  to  cha:   ^terize  genetic  material.    This  centralized 

program  will  also  protect  the  continued  health  of  fundamental 

studies  in  molecular  genetics  that  are  not  part  of  the  targeted 

effort.     Furthermore,  the  visibility  accompanying  this  e  fort  will 

help  to  insure  funding  stability  throughout  the  duration  of  the 
program. 
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Naturally,  there  will  be  a  great  deal  of  interest  in  the  genome 
initiative  among  the  research  community.     The  Office,  with  the 
support^ of  the  Program  Advisory  Committee,  will  maintain 
communications  with  scientists  in  the  field  and  keep  the  public 
informed  about  this  project. 

Interagency  Coordination 

One  of  the  key  responsibilities  for  the  Office  will  be  to 
coordinate  the  NIH  planning  process  with  other  Federal  agencies  and 
research  funding  institutions  who  are  involved  in  the  human  genome 
initiative. 

NIH  provides  the  lion's  share  of  the  Federal  investment  in  genomic 
analysis,  based  on  a  commitment  to  basic  research  leading  to  an 
understanding  of  human  health  and  disease  states.    However,  both 
DOE  and  NSF  are  research  agencies  with  a  history  of  supporting 
research  programs  that  are  relevant  to  the  genome  project. 

Thus,  there  are  already  a  number  of  joint  projects  under  way  that 
contribute  to  a  national  effort.    At  the  working  level,  scientists 
funded  by  all  three  agencies  are  either  working  together  directly 
or  are  collaborators.    For  example: 

o      NIH  funds  researchers  in  the  DOE  National  Laboratories  (through 

grants  to  researchers  employed  by  the  University  of 
California) ; 
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o      DOE  houses  and  provides  support  to  resources  that  NIH  and 

2 

fund,   (GenBank    and  the  human  chromosome  flow  sorting 
facility) ;  and 

o      NSF  has      ovided  a  great  deal  of  support  to  the  development  of 
instrumentation  that  is  being  used  to  analyze  genetic 
material.     For  example,  NSF  supported  development  of  the 
automated  DNA  sequencer  by  Leroy  Hood. 

As  the  human  genome  pr  ject  proceeds,  these  connections  will  grow 
as  a  natural  expansion  of  this  area  of  science. 

In  a  more  formal  sense,  discussions  have  already  take.,  -lace  with 
the  Department  of  Energy  concerning  the  need  for  interagency 
coordination.     It  is  understood  that  each  agency  will     ive  its  own 
agenda  based  on  mission  and  historic  i_  olvement  in  genetics 
research.     However,  we  also  recognize  that  there  will  be  many  more 
opportun. zies  for  collaborative  efforts  such  as  those  mentioned 
earlier.    We  anticipate  that  the  NIH  Program  Advisory  Committee  on 
the  Human  Genome  will  be  instrumental  in  identifying  specific  areas 
of  opportunity.     DOE  has  a  similar  advisory  mechanism 

He     ver,_this  is  a  small  field  of  science  and  there  are  a  finite 

number  of  people  who  might  serve  on  these    ommittees.  Obviously, 

if  the  number  of  advisory  bodies  proliferates  much  further,  we  will 

eventually  stifle  the  rate  of  progress.    Therefore,  we  have  agreed 
to  share  the  expertise  of  some  individuals  who  will  serve  on  both 
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advisory  committees.     In  this  way,  we  hope  to  promote  rapid 
advances  in  genome  research  while  providing  for  productive 
communications  between  the  two  agencies.     It  would  be  entirely 
appropriate  for  the  National  Science  Foundation  to  participate  in 
this  effort,  also. 

It  is  important  to  remember  that  the  genome  initiative  is  still 
evolving  and  will  require  periodic  assessment  to  ensure  proper 
administration.    With  this  in  mind,  I  would  also  propose  holding  an 
annual  symposium  sponsored  by  participating  agencies  to  review 
progress  in  the  science,  to  identify  areas  of  need,  and  to  address 
policy  questions  such  as  adequacy  of  resources.     One  important 
issue  that  will  require  ongoing  assessment  is  ease  of  access  to 
information  and  biological  materials.    As  the  project  proceeds, 
these  resources  will  become  more  critical  and  they  are  already 
stretched  to  capacity  in  some  cases.    Another  topic  for  discussion 
might  be  the  social  and  ethical  implications  of  the  application  of 
results  from  genome  research. 

Throughout  the  year,  it  would  also  be  useful  to  convene  scientific 
conferences  on  specific  focused  topics  In  order  to  disseminate 
results  and  to  compare  various  technologies.    Scientists  funded  by 
each  agency  would  be  encouraged  to  discuss  their  work  informally  at 
scientific  conferences. 

undoubtedly,  additional  means  for  supporting  a  coordinated  Federal 
effort  will  become  apparent  as  the  research  progresses.  Our 
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current  strategies  are  specifically  designed  to  encourage  the 
development  of  new  proposals  and  to  allow  them  to  be  incorporated 
into  future  plans. 

International  Cooperation 

In  the  genome  initiative,  as  in  virtually  all  of  basic  science, 
studies  are  being  done  in  close  collaboration  with  laboratories 
around  the  world.     For  example,  much  of  the  research  into  the 
genetic  transmission  of  inherited  disorders  has  been  done  using 
cell  lines  maintained  and  distributed  worldwide  by  a  laboratory  in 
Paris  (Centre  d' Etude  du  Polymorphisme  Humain) .    Nucleic  acid 

sequence  data  are  pooled  through  an  international  network 

2. 

consisting  of  GenBank    in  the  U.S.,  the  European  Molecular 
Biology  Laboratory  in  Europe,  and  most  recently,  the  DNA  Databank 
of  Japan. 

International  collaborations  are  particularly  valuable  to  genetics 
research  because  the  incidence  of  genetic  diseases  varies  in 
specific  populations.    As  a  result,  sharing  biological  materials 
and  information  is  essential  to  the  construction  of  the  map  of  the 
human  genom*      Again,  the  Office  of  Human  Genome  Research  will  be 
expected  to  maintain  liaison  with  similar  entities  in  other 
countries. 
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Conclusion 

In  closTng,  I  would  like  to  thank  you  again  for  your  interest  in  a 
most  exciting  area  of  biology.    The  genome  initiative  has  been 
received  with  a  measure  of  positive  attention  and  enthusiasm  that 
we  find  somewhat  surprising  for  such  a  technically  sophisticated 
subject,  but  certainly  gratifying.     I  am  sure  that  the  rate  of 
progress  in  unraveling  the  mysteries  of  inheritance  will  accelerate 
and  expect  that  the  results  will  guarantee  continued  broad 
support . 

This  concludes  my  statement,  Mr.  Chairman.     I  would  be  happy  to 
answer  any  questions  you  and  the  members  of  the  subcommittee  may 
have. 


THE  OUTLOOK  FOR  BIOMEDICAL  RESEARCH* 
by 

James  B.  Wyngaarden,  M.D.** 

In  the  span  of  the  past  50  years  members  of  the  Society  of  Investiga- 
tive Dermatologists  and  the  National  Institutes  of  Health  have  been  active 
participants  in  bringing  about  astonishing  advances  in  knowledge.  Last 
year  the  NIH  observed  its  centennial,  and  in  a  variety  of  events  paid 
tribute  to  the  pioneering  work  of  the  scientists  who  founded  the  agency, 
those  who  nurtured  it  through  its  early  years,  and  those  who  were  responsi- 
ble for  its  spectacular  growth.     Although  our  roots  extend  back  to  a  small 
laboratory  established  in  1887  at  an  entry  port  for  immigrants  on  Staten 
Island,  the  NIH  as  it  is  known  today  had  its  beginnings  at  about  the  same 
time  the  Society  of  Investigative  Dermatologists  was  formed.     As  a  preface 
to  discussing  the  outlook  for  biomedical  research  in  general  and  some  of 
our  current  plans  for  research  in  skin  diseases,  I  will  sketch  some  of  the 
relatively  recent  history  of  the  NIH. 

What  we  call  the  modern  NIH  had  its  beginnings  at  the  end  of  World  War 
II.     Essentially  all  of  the  American  bioscientists  and  clinical  researchers 
had  been  mobilized  in  the  war  effort.     This  mobilization  was  accomplished 
by  awarding  grants  and  contracts  to  American  academic  institutions, 
hospitals,  and  independent  laboratories  for  the  conduct  of  research  on 
health  problems  that  were  expected  to  be  encountered  by  the  members  of  the 
armed  services.     Some  500  such  awards  were  made  during  the  war  years. 
About  250  medical  projects  were  still  active  when  the  Office  of  Scientific 
Research  and  Development  was  disbanded  in  1945.     These  ongoing  projects 
were  turned  over  to  the  then  National  Institute  of  Health  for  administration. 


*Address  presented  at  the  50th  Anniversary  Meeting  of  the 
Society  of  Investigative  Dermatologists,  Washington,  D.C., 
April  29,  1988. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


That  action,  and  the  policy  decisions  that  preceded  it,  put  in  place 
for  the  first  time  a  broad  Federal  program  for  the  support  of  biomedical 
research  that  was  not  linked  to  wartime  necessity  or  to  a  specific  disease. 
The  action  also  had  the  effect  of  designating  the  NIH  as  the  principal 
biomedical  research  arm  of  the  Federal  Government. 

The  idea  of  a  general  and  continuing  research  partnership  through 
grants  and  contracts  awarded  by  the  Government  to  non-Federal  institutions 
was  a  new  thing.     No  patterns  existed  for  it,  but  in  little  more  than  a 
year  after  the  passage  of  the  authorizing  legislation,  a  system  was  set  in 
place  that  has  stood  the  test  of  time  and  has  served  as  a  model  for  organiza- 
tions over  the  world.     The  basic  tenet  of  the  research  grants  program  was  a 
total  commitment  that  such  a  system  should  protect  the  integrity  and  the 
independence  of  the  research  worker  and  his  freedom  from  control,  direction, 
regimentation  and  outside  interference.     It  was  a  fundamental  principle 
that  the  projects  to  be  supported  be  selected  in  open  competition,  and  that 
in  making  decisions  on  awards  the  agency  should  rely  to  a  substantial 
degree  upon  appraisals  by  non-Federal  scientists.     Thus  the  system  was 
designed  to  utilize  in  a  significant  way  the  expertise  of  scientists 
throughout  the  nation,  not  only  in  the  conception  and  conduct  of  the 
research,  but  also  in  the  evaluation  of  research  proposals. 

Forty  years  later  we  continue  to  avoid  central  direction  of  research 
when  it  is  at  all  possible  to  do  so.     My  personal  philosophy  is  that  the 
most  important  thing  the  NIH  can  do  over  the  years  is  to  promote  discovery. 
No  study  section  or  advisory  committee  or  review  board  can  sit  around  a 
table  and  say  "now  it's  time  to  discover  penicillin"  or  anything  else.  Our 
successes  come  from  supporting  good  scientists  and  giving  them  freedom. 

The  rapid  expansion  of  the  NIH  organization  has  mirrored  public 
concern  about  specific  diseases  and  general  categories  of  health  problems. 
The  names  of     ;e  twelve  Institutes  constitute  a  kind  of  catalog  of  such 
concerns,  as  can  be  seen  in  the  names  of  the  National  Cancer  Institute,  the 
National  Heart,  Lung,  and  Blood  Institute,  the  National  Institute  or 
Neurc   jgical     id  Communicative  Disorders  and  Stroke,  and  of  course  the 
newest  component,  the  National  Institute  of  Arthritis  and  Musculoskeletal 


-  3  - 


and  Skin  Diseases.     Although  many  of  the  Institutes  were  given  disease- 
specific  missions,  our  commitment  to  basic  research  has  been  sustained  and 
is  a  substantial  component  in  the  programs  of  each  of  the  Institutes.  The 
skin  diseases  program,  for  example,  supports  clinical  studies  of  the  skin 
in  normal  and  diseased  states,  as  well  as  research  on  the  molecular  biology 
of  skin  and  other  basic  investigation.     In  the  early  1970s,  the  fraction  of 
the  total  NIH  budget  devoted  to  basic  research  was  no  more  than  45  percent. 
By  1980  this  portion  had  reached  52  percent,  and  in  1986  it  was  63  percent. 

During  recent  years  between  10  and  12  percent  of  our  total  budget  has 
been  spent  for  intramural  research  and  training  in  NIH's  own  laboratories. 
About  2,500  scientists  with  doctoral  degrees  and  as  many  as  3,500  trained 
support  staff  are  engaged  in  our  intramural  programs. 

Since  the  early  1950' s,  large  numbers — an  estimated  25,000 — of  young 
scientists  have  come  to  the  intramural  research  laboratories  of  NIH  under 
our  fellowship  and  associate  programs  for  periods  of  from  a  few  to  several 
years,  and  then  they  have  moved  on  to  universities,  academic  medical 
centers  and  industrial  organizations .     These  NIH  alumni  enrich  American 
science.     The  linkages  that  develop  between  scientists  working  together  in 
the  intramural  programs  at  NIH  often  are  lasting.     Many  scientists  who  move 
from  NIH  continue  to  collaborate  with  their  former  NIH  colleagues,  they 
return  for  seminars,  or  they  invite  NIH  scientists  to  visit  them  in  their 
extramural  setting  so  that  there  is  a  pattern  of  continuous  interaction  and 
collaboration . 

As  large  as  the  intramural  program  is,  however,  almost  90  percent  of 
the  NIH's  budget  is  devoted  to  our  extramural  programs — to  awards  for 
research  and  research  training  and  for  the  associated  administrative  costs . 
Thus,  the  largest  amount,  by  far,  of  NIH  research  takes  place  in  some  1650 
universities,  medical  schools,  research  hospitals,  foundations  and 
industrial  laboratories  in  the  United  States  and  in  many  other  countries. 
More  than  50,000  non-Federal  scientists  participate  in  research  projects 
funded  by  the  NIH.     Currently  more  than  63  percent  of  all  the  health-related 
research  in  American  universities  and  about  75  percent  of  all  research  in 
academic  health  centers  is  funded  by  the  NIH. 


-  4  - 


The  key  mechanism  used  by  NIH  for  support  of  biomedical  research  is 
the  investigator-initiated  project  grant.     These  grants  are  awarded  in 
response  to  proposals  submitted  by  researchers  who  outline  the  questions 
they  wish  to  study,  who  specify  their  research  strategies  and  estimate 
their  costs.       For  example,  in  Fiscal  Year  1987  the  NIAMS  provided  almost 
$18  million  for  the  support  of  124  project  grants  for  research  on  s  n 
diseases.     Project  grants  for  studies  across  the  spectrum  of  the  bioxogical 
sciences  are  by  far  the  largest  component  of  all  our  programs.     Well  over 
half,  or  more  than  58  percent,  of  the  total  NIH  budget  proposed  for  "989  is 
allocated  to  such  investigator-initiated  projects. 

Continued  availability  of  a  supply  of  high  quality  scientists  is  a 
basic  necessity  of  the  biomedical  research  enterprise.     In  science  the 
limiting  factor  is  a  human  one.     Thus  it  is  our  specie,     responsibility  as 
scientists,  academicians,  and  administrators  to  help  assure  the  future 
supply  of  trained  scientists.     This  imperative  was  understood  by  the 
officials  whc     ^tablished  the  extramural  c   ograms  of  the  NIH.  They 
considered  research  training  grants  to  be  us  essential  to  real  progress  as 
research  grants  themselves.     Although  in  the  intervening  years  the  training 
programs  have  not  always  been  accorded  the  same  favorable  treatment  as  at 
the  b& =^nning,  they  continue  to  represent  a  substantial  component  of  the 
NIH  budget.     The  FY  198 3  re      ist  calls  for  $240  million  for  the  support  of 
more  than  11,000  trainees. 

In  1987  about  70  postdoctoral  awards  were  made  for  research  'raining 
in  dermatology. 

A  consequence  of  the  amazing  progress  that  has  been  made  by  the 
current  generation  of  scientists  is  the  level  of  sophistication  that  will 
be  required  of  their  successors.       In  the  biological  sciences  there  has 
been  a  substantial  broadening  of  the  scope  of  rese^    ch.     We  have  totally 
new  disciplines  within  the  biosciences  so  that  larger  numbers  of  more 
highly  trained  investigators  will  be  needed  if  we  are  to  continue  the 
pursuit  of  discovery  in  new  areas,  such  =     structural  biology  and  molecular 
venetics . 
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The  Government-University- Industry  Research  Roundtable,  of  the  National 
Academy  of  Sciences,  has  been  holding  thoroughgoing  discussions  of  the 
issues  relating  to  the  development,  identification,  recruitment  and 
retention  of  science  and  engineering  talent.     In  evaluating  the  talent 
pool,  they  predict  that  the  demand  for  scientists  and  engineers  will  remain 
strong  in  both  industry  and  academia,  but  that  at  the  same  time  the  number 
of  Americans  qualified  for  these  careers  may  be  declining. 

This  prediction  is  based  in  part  on  certain  disturbing  trends.  First, 
the  supply  of  22-year-olds  is  projected  to  drop  more  than  25  percent  before 
the  end  of  the  century.     If  even  the  current  level  of  supply  for  industry 
and  academia  is  to  be  maintained,  a  significant  increase  in  the  proportion 
of  22-year-olds  attaining  science  and  engineering  degrees  will  be  necessary. 
The  Roundtable  group  estimated  that  to  maintain  the  1985  level  into  the 
1990s,  the  degree  award  rate  would  have  to  increase  by  30  percent. 

Given  the  demographics  of  the  last  decade  of  the  20th  century,  it  is 
abundantly  clear  that  if  the  necessary  talent  is  to  be  available  for 
continuation  and  extension  of  the  explosive  progress  in  the  biological 
sciences,  we  must  attract  a  greater  share  of  the  young  people  in  these 
fields.     Serious  attention  must  be  given  to  finding  ways  to  develop  the 
abilities  and  interests  of  children  in  grade  school.     The  early  years  are 
critical. 

Secondary  school  is  the  period  when  decisions  can  begin  and  the 
choices  made  in  high  school  become  crucial  with  respect  to  future  careers. 

The  undergraduate  years  take  a  heavy  toll  in  the  numbers  of  students 
who  elect  to  pursue  careers  in  the  sciences.     When  the  time  comes  for  them 
to  decide  whether  or  not  to  go  into  graduate  or  professional  school,  a 
decisive  factor  is  the  student's  perception  of  the  opportunity  offered  by  a 
particular  career,  versus  the  investment  in  time  and  dollars  required  to 
prepare  for  such  a  career. 

Because  the  NIH  is  the  source  of  funding  for  almost  two-thirds  of  the 
biomedical  research  conducted  in  American  universities,  our  programs  have 
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come  to  be  regarded  as  indicators  of  the  level  of  biomedical  research 
activity  in  the  nation.     For  this  reason  we  have  stressed  in  our  budget 
discussions  with  the  Congress  and  within  the  Administration  the  importance 
of  stability  in  funding  of  research  project  grants.     A  reasonable  degree  of 
predictability  of  research  support  is  essential  for  institutions  and  for 
individual  investigators  if  they  are  to  attract  and  maintain  productive 
teams  of  researchers.     Furthermore,  such  stability  can  indicate  to  young 
people  at  critical  staaes  in  their  careers  that  there  is  reason  ble 
assurance  that  having  completed  the  intensive  training  reguired  for 
participation  in  today's  scientific  activity,  they  will  be  able  to  look 
forward  to  active  care-       in  health  related  research. 

In  recent  years  the  number  and  guality  of  research  proposals  have 
increased  steadily  and  have  outstripped  our  ability  to  fund  them.     The  NIH 
budget  has  continued  tc   -row  in  real  terms  by  2  percent  per  year  since 
1965,  and  5  to  6  percent  per  year  in  the  past  5  years.     However,  we  now  can 
fund  only  about  one-thirc  of  the  meritorious  proposals. 

The  system  is  stable  and  morale  is  high  as  long  as  our  annual  appropri- 
ations permit  a  reasonable  number  of  new  awards  each  year  in  addition  to 
providing  for  the  continuing  grants  whose  average  term  is  between  3  and  4 
years.     But  the  amount  of  funding  available  for  new  awards  is  subject  to 
both  the  level  of  continuing  commitments  and  to  the  level  of  new  appropria- 
tions.    Essentially  the  amount  available  for  new  av     ds  is  what  is  left 
after  c     ~inuing  commitments  are  met.     In  times  of  constrained  budgets  a 
rc  ler  coaster  effect  can  develop  with  regard  to  new  and  competing  renewal 
grants,  and  this  in  turn  can    end  minor  panic  through  the  system.     We  have 
not  yet  developed  a  means  for  "buffering"  current  and  prospective  grantees 
from  the  effects  of  sudden  budget  changes. 

Notwithstanding  our  efforts  to  ^ine-tune  the  system,  level  of 

funding  continues  to  be  the  princi,:       determinant        our  ability  to  nurture 
the  productivity  of  biomedical  research  in  the  United  States.     We  are 
especially  concerned  about  the  effect  on  the  young  resear     sr  who,  after 
seven  to  ten  years  of  p.:  t  college  training,  has  about  a  one  in  three 
chance  of  gaining  independent  funding  from  NIH. 
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In  this  connection  it  is  pertinent  to  note  that  the  President's  budget 
request  for  Fiscal  Year  1989  for  NIH  would  support  a  total  of  21,145 
project  grants.     This  is  960  more  than  the  number  of  grants  during  the 
current  year,  and  more  than  twice  the  10,175  project  grants  we  funded  in 
1970. 

Within  the  portion  of  the  budget  that  makes  provision  for  project 
grants ,  the  amount  available  for  new  and  competing  renewal  proposals  is  a 
critically  important  element.     The  FY  1989  President's  budget  would  permit 
a  total  of  5,761  new  and  competing  renewal  grants  as  compared  with  6,052 
that  we  estimate  will  be  made  during  the  current  year. 

A  total  of  $613  million  is  identified  for  AIDS  research  at  NIH,  and 
this  represents  an  increase  of  $164  million  over  FY  1988.     The  FY  1989 
total  for  NIH  would  be  $7,123  billion,  an  increase  of  6.8  percent  over 
1988,  with  28  percent  for  AIDS  research  and  5.4  percent  for  all  other 
research  over  the  comparable  1988  figure. 

Each  component  of  the  NIH  participates  in  AIDS  research  activities. 
For  example,  skin  eruption  may  be  one  of  the  first  clinical  signs  of 
exposure  to  HIV  infection,  and  it  is  known  that  the  vast  majority  of  AIDS 
patients  develop  one  or  more  skin  diseases.     To  pursue  this  new  avenue  of 
research,  the  NIAMS  convened  a  workshop  in  late  1987  to  review  current 
information  and  to  identify  opportunities  for  future  research  on  the 
coexistence  of  HIV  infection  and  specific  skin  diseases.     A  program  announce- 
ment was  issued  last  month  to  encourage  basic,  clinical  or  epidemiologic 
research  on  the  potential  clinical  value  of  using  early  skin  manifestations 
as  an  indicator  of  exposure  to  HIV  infection,  and  to  improve  treatment  of 
skin  diseases  seen  in  HIV-infected  patients. 

Among  the  other  research  areas  engaging  the  attention  of  many 
Institutes  within  NIH  is  biotechnology.  The  portion  of  our  budget  devoted 
to  biotechnology  has  increased  gradually  over  the  past  five  years,  and 
about  14  percent  is  now  devoted  to  directly  related  research,  and  an 
additional  21  percent  to  the  underlying  science  base  and  research  training. 
The  training  activity  is  of  key  importance,  for  one  of  the  most  crucial 
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issues  fac_   ,  the  biotechnology  industry  is   -he  dearth  of  appropriately 
trained  scientific  personnel.     NIH  spends  $60  to  $70  million  a  year  to 
train  research  scientists  in  skills  related  to  biotechnology. 

I  wish  to  emphasize  how  important  I  feel  it  is  that  adeguate  numbers 
of  able  and  well  trained  scientists  be  available  for  the  foreseeable  future 
needs.     The  situation  is  critical  with  respect  to  molecular  and  structural 
biologists,  not  only  as  to  numbers  but  also  as  to  breadth,  depth,  and 
overall  excellence  of  training.     The  needs  are  not  confined  to  biotechnology, 
and  meeting  them  is  of  serious  import  in  practically  all  areas  of  biomedical 
research.     An  example  is  an  announcement  issued  last  August  by  NIAMS  to 
encourage  further  research  in  molecular  biology  of  normal  skin  structure 
and  function,  as  well  as  changes  that  occur  in  skin  diseases.     The  research 
is  to  focus  on  the  identification  of  normal  skin  genes  and  the  mechanisms 
of  their  regulation  and  expression,  and  the  altered  genes  and  proteins 
associated  with  skin  diseases  and  disorders.     This  knowledge  should  allow 
for  better  3iagnosis  of  and  therapies  for  patients  with  genetic  and  acguired 
skin  diseases. 

Throughout  the  scientific  community  new  technigues  in  the  manipulation 
of  DNA  and  the  development  of  new  methods  of  automated  processing  of  DNA 
are  yielding  large  volumes  of  information  regarding  the  human  genome. 
Characterizing  the  entire  human  genome  will  have  profound  implications  for 
understanding  the  more  than  3,500  diseases  that  are  known  to  involve  a 
genetic  defect.     This  knowledge  will  enhance  our  understanding  of  the 
normal  processes  of  development  by  many  fold. 

In  the  NIH  appropriation  for  FY  1988  an  amount  of  $17.3  million  was 
earmarked  for  the  genome  mapping  project,  plus  an  additional  $3.8  million 
for  establishment  of  a  related  biotechnology  information  center  at  the 
National  Library  of  Medicine.     The  President's  reguest  for  FY  1989  includes 
$28  million  for  the  mapping  and  $4  million  for  the  communications  center. 
Through  -he  1988  appropriat   on  and  the  FY  1989  President's  budget  both  the 
Congress  and  the  Administrc    .on  have  sent        iear  message  that  this  is  an 
important  mission,  trat  there  are  immediate  and  long-range  implications  for 
public  health,  and  that  mapping  the  human  genone  should  begin  at  once. 
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An  expert  committee  of  the  National  Academy  of  Sciences  has  urged  an 
immediate  beginning  of  a  program  to  discover  the  location  of  every  gene 
within  human  chromosomes.     In  a  statement  accompanying  their  report  the 
Academy's  committee  stated  its  strong  belief  that  "such  a  special  effort  in 
the  next  two  decades  will  greatly  enhance  progress  in  human  biology  and 
medicine."    They  also  emphasized  the  need  to  study  the  genetic  make-up  of 
other  animal  species  to  provide  comparative  data. 

We  have  just  established  an  Office  of  Research  on  the  Human  Genome, 
headed  by  a  new  Associate  Director  within  the  Office  of  the  Director  of 
NIH.     The  new  office  will  have  a  coordination  and  integration  function  with 
regard  to  new  as  well  as  ongoing  efforts  within  all  components  of  NIH.  The 
office  will  have  responsibilities  for  development  of  new  proposals  as  well. 
We  are  proceeding  to  charter  an  NIH  Program  Advisory  Committee  on  the  Human 
Genome.     We  intend  to  tap  the  best  minds  in  the  related  disciplines  in 
order  to  develop  scientific  plans  and  administrative  options  for  promoting 
rapid  progress  in  methods  in  mapping  and  sequencing,  and  for  managing  the 
wealth  of  information  emanating  from  these  studies. 

With  the  enactment  of  the  FY  1988  appropriation  and  the  President's 
FY  1989  budget  request  we  feel  confident  that  we  can  proceed  with  the 
highly  important  human  genome  project  without  risking  the  possibility  that 
it  would  become  a  competitor  and  siphon  funding  from  our  other  vital 
programs . 

In  biotechnology,  as  well  as  in  all  other  areas  of  our  activity,  the 
NIH  is  committed  to  adding  to  the  fundamental  biomedical  knowledge  base  and 
to  ensuring  that  this  knowledge  is  translated  into  applications  that  will 
improve  the  health  of  the  nation,  as  well  as  aid  in  its  economic  growth. 
For  what  the  biosciences  yield  enhances  the  well-being  of  people  here  and, 
in  fact,  in  all  parts  of  the  world.     A  broad  description  of  the  role  of 
science  in  the  life  of  people  everywhere  appears  in  an  inscription  within 
the  dome  of  the  Great  Hall  of  the  National  Academy  of  Sciences  in  Washington. 
It  reads  "...To  Science,  Pilot  of  Industry,  Conqueror  of  Disease,  Multiplier 
of  the  Harvest,  Explorer  of  the  Universe,  Revealer  of  Nature's  Law  and 
Eternal  Guide  to  Truth." 
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Within  science  and  technology  the  search  for  new  measures  for  the 
diagnosis,  treatment,  and  especially  the  prevention  of  human  disease  and 
disability  is  of  preeminent  concern.     To  answer  the  guest ion  implied  by  the 
title  of  my  talk  I  am  happy  to  say  that  the  outlook  for  biomedical  research 
is  promising,  and  I  that  I  consider  it  great  good  fortune  to  be  associated 
with  so  vital  an  enterprise  in  this  exciting  and  highly  productive  time. 
Co     _nued  commitment  to  that  researc     and  ou     nurture  of  the  biomedical 
research  enterprise     ill  con    nue  tc     e  of  surpassing  import^r-ce  to  the 
success  of  that  enterprise. 


CURRENT  OUTLOOK  FOR  BIOMEDICAL  RESEARCH  SUPPORT* 

by 

James  B.  Wyngaarden,  M.D.** 


My  association  with  the  National  Institutes  of  Health  during  its 
recent  centennial  observance  has  stimulated  my  interest  in  the  history  of 
the  1880s.     I  have  been  impressed  by  the  rapid  expansion  of  knowledge  that 
was  taking  place  during  those  years.  It  was  a  time  when  new  areas  of  human 
endeavor  were  being  opened,  and  it  was  a  period  of  remarkable  scientific 
advances,  particularly  in  chemistry,  physics  and  biology. 

Although  medical  science  in  the  United  States  lagged  behind  the  state 
of  knowledge  in  Europe,  the  determination  of  American  scientists  to  close 
the  gap  was  evident  in  many  ways,  including  the  establishment  in  1887  and 
1888  of  such  organizations  as  the  American  Physiological  Society,  the 
Hygienic  Laboratory  that  later  became  the  NIH,  and  the  American  Pediatric 
Society.     I  am  especially  honored  to  have  the  opportunity  to  address  the 
annual  meeting  of  the  members  of  the  Pediatric  Society  during  this 
centennial  year  of  the  organization,  and  offer  my  warmest  congratulations 
to  all  of  you  on  the  occasion  of  this  significant  anniversary. 

As  background  for  comments  on  the  outlook  for  biomedical  research  from 
the  NIH  viewpoint,  I  will  trace  briefly  the  development  of  the  agency  over 
the  past  half  century.     What  we  call  the  modern  NIH  had  its  beginnings  at 
the  end  of  World  War  II.     Essentially  all  of  the  American  bioscientists  and 
clinical  researchers  had  been  mobilized  in  the  war  effort.     This  mobiliza- 
tion was  accomplished  by  awarding  grants  and  contracts  to  American  academic 
institutions,  hospitals,  and  independent  laboratories  for  the  conduct  of 
research  on  health  problems  that  were  expected  to  be  encountered  by  the 


*Address  presented  at  the  annual  meeting  of  the  American 
Academy  of  Pediatrics  and  the  American  Pediatric  Society, 
Washington,  D.C.,  May  4,  1988. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


-  2  - 


*4l 


members  of  the  armed  services.     Some  500  such  awards  were  made  during  the 
war  years.     About  250  medical  projects  were  still  active  when  the  wartime 
Office  of  Scientific  Research  and  Development  was  disbanded  in  1945.  These 
ongoing  projects  were  turned  over  to  the  then  National  Institute  of  Health 
for  administration. 

Th:     action,  and  the  policy  decisions  that  preceded  it,  put  in  place 
for  the  first  time  a  broad  Federal  program  for  the  support  of  biomedical 
research  that  was  not  linked  to  wartime  necessity  or  to  a  specific  disease. 
The  action  also  had  the  effect  of  designating  the  NIH  as  the  principal 
biomedical  research  arm  of  the  Federal  Government. 

The  idea  of  a  general  and  continuing  research  partnership  through 
grants  and  contracts  awarded  by  the  Government  to  non-Federal  institutions 
was  a  new  thing.     No  patterns  existed  for  it,  but  in  little  more  than  a 
year  after  the  passage  of  the  authorizing  legislation,  a  system  was  set  in 
place  that  has  stood  the  test  of  time  and  has  served  as  a  model  for 
organizations  over  the  world.     The  basic  tenet  of  the  research  grants 
proc-am  was  a  total  commitment  that  such  a  system  should  protect  the 
integrity  and  indep    .dence  of  the  research  worker  and  his  freedom  from 
control,  direction,  regimentation  and  outside  interfernce.     It  was  a 
fundamental  principle  that  the  projects  to  be  supported  be  selected  in  open 
competition,  and  that  in  making  decisions  on  awards  the  agency  snould  rely 
to  a  substantial  degree  upon  appraisals  by  non-Federal  scientists.  Thus 
the  system  was  designed  to  utilize  in  a  significant  way  the  expertise  of 
scientists  throughout  the  nation,  not  only  in  the  conception  and  cone  ;t  of 
the  research,  but  also  in  the  evaluation  of  research  proposals. 

Forty  years  later  we  continue  to  avoid  central  direction  of  research 
when  it  is  at  all  possible  to  do  so.     My  personal  philosophy  is  that  the 
most  important  thing  the  NIH  can  do  over  the  years  is  to  promote  discovery. 
No  study  section  or  advisory  committee  or  review  board  can  sit  around  a 
table  and  say  "now  it's  time  to  discover  penicillin"  or  anything  else.  Our 
successes  come  from  supporting  good  scientists  and  giving  them  freedom. 
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The  rapid  expansion  of  the  NIH  organization  has  mirrored  public 
concern  about  specific  diseases  and  general  categories  of  health  problems. 
The  names  of  the  twelve  Institutes  constitute  a  kind  of  catalog  of  such 
concerns,  as  can  be  seen  in  the  names  of  the  National  Cancer  Institute,  the 
National  Heart,  Lung,  and  Blood  Institute,  and  the  National  Institute  of 
Child  Health  and  Human  Development.     Although  many  of  the  Institutes  were 
given  disease-specific  missions,  our  commitment  to  basic  research  has  been 
sustained  and  is  a  substantial  component  in  the  programs  of  each  of  the 
Institutes.     In  the  early  1970s,  the  fraction  of  the  NIH  budget  devoted  to 
basic  research  was  no  more  than  45  percent.     By  1980  this  portion  had 
reached  52  percent,  and  in  1986  it  was  63  percent. 

During  recent  years  between  10  and  12  percent  of  our  total  budget  has 
been  spent  for  intramural  research  and  training  in  NIH's  own  laboratories. 
About  2,500  scientists  with  doctoral  degrees  and  as  many  as  3,500  trained 
support  staff  are  engaged  in  our  intramural  programs. 

Since  the  early  1950 's,   large  numbers  —  an  estimated  25,000 — of  young 
scientists  have  come  to  the  intramural  research  laboratories  of  NIH  under 
our  fellowship  and  associate  programs.     They  come  for  periods  of  from  a  few 
to  several  years  and  then  they  have  moved  on  to  universities,  academic 
medical  centers  and  industrial  organizations.     We  believe  that  these  NIH 
alumni  enrich  American  science.     The  linkages  that  develop  between  scientists 
working  together  in  the  intramural  programs  at  NIH  often  are  lasting.     As  a 
rule,  scientists  who  move  from  NIH  continue  to  collaborate  with  their 
former  NIH  colleagues,  they  return  for  seminars,  or  they  invite  NIH 
scientists  to  visit  them  in  their  extramural  setting  so  that  there  is  a 
pattern  of  continuous  interaction  and  collaboration. 

As  large  as  the  intramural  program  is,  however,  almost  90  percent  of 
the  NIH's  budget  is  devoted  to  our  extramural  programs — to  awards  for 
research  and  research  training,  and  for  the  associated  administrative 
costs.     Thus,  the  largest  amount,  by  far,  of  NIH  research  takes  place  in 
some  1650  universities,  medical  schools,  research  hospitals,  foundations, 
and  industrial  laboratories  in  the  United  States  and  in  many  other 
countries.     More  than  50,000  non-Federal  scientists  participate  in  research 
projects 
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fundec  by  the  NIH.     Currently  more  than  63  percent  of  all  the  health-related 
resea_jn  in  Am      can  universities  and  about  75  percent  of  all  research  in 
academic  health  centers  is  funded  by  the  NIH. 

The  key  mechanism  used  by  NIH  for  support  of  biomedical     asearch  is 
the  investigator-initiated  project  grant.     These  grants  are  awarded  in 
response  to  proposals  submitted  by  researcher?  who  outline  the  questions 
they  wish  to  study,  who  specify  their  resear      strategy s  and  estimate 
their  costs.     For  example,  in  the  current  fiscal  year  the  NICHD  expects  to 
expend  more  than  $250  million  in  support  of  over  1525  project  grants.  The 
President's  budget  request  for  1989  calls  for  $265  million  for  the  support 
of  1551  project  grants.     Such  grants  for  studies  across  the  spectrum  of  the 
biological  sciences  are  by  far  the  largest  component  of  all  our  programs. 
Well  over  half,  or  more  than  58  percent,  of  the  total  NIH  budget  proposed 
for  1989  is  allocated  to  investigator-initiated  projects. 

But  continued  availability    f  a  supply  of  high  quality  scie     ists  is  a 
basic  necessity  of  the  biome  _.cai  research  enterprise.     In  science,  the 
limiting  factor  is  a  human  one.     Thus,  it  is  our  special  responsibility  as 
scientists,  academicians  and  administrators  to  help  as     re  the  future 
supply  of  trained  scientists.     This  imperative  was  understood  by  the 
officials  who  established  the  extramural  programs  of  the  NIH.  They 
cc     _dered  research  training  gran      zo  be  as  essential  to  real  p-   gress  as 
research  grants  themselves.     Although  in  the  intervening  years  the  training 
programs  have  not  always  bee-   accorded  the  same  favoraole  treatment  as  at 
the  beginning,  they  continue  to  represent  a  substantial  component  of  _he 
NIH  budget.     The  FY  1989  request  calls  for  $240  million  for  the  support  of 
more  than  11,000  trainees.     The  request  would  provide  funds  ~or  research 
training  of  694  individuals  under  programs  supported  by  the  NICHD. 

A  consequence  of  the  amazing  progress  that  has  been  made  by  the 
current  generation  of  scier.  :asts  is  the  level  of  sophistication  that  will 
be  required  of  their  successors.     In  the  biological  sciences  there  has  been 
a  substantial  broadening  of  the  scope  of  research.     We  have  totally  new 
disciplines  within  the  biosciences  so  that  larger  numbers  of  more  highly 
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trained  investigators  will  be  needed  if  we  are  to  continue  the  pursuit  of 
discovery  in  new  areas,  such  as  structural  biology  and  molecular  genetics. 

The  Government-University-Industry  Research  Roundtable,  of  the  National 
Academy  of  Sciences,  has  been  holding  thoroughgoing  discussions  of  the 
issues  relating  to  the  development,  identification,  recruitment  and  reten- 
tion of  science  and  engineering  talent.     In  evaluating  the  talent  pool, 
they  predict  that  the  demand  for  scientists  and  engineers  will  remain 
strong  in  both  industry  and  academia,  but  that  at  the  same  time  the  number 
of  Americans  qualified  for  these  careers  may  be  declining. 

This  prediction  is  based  in  part  on  certain  disturbing  trends.  First, 
the  supply  of  22-year-olds  is  projected  to  drop  more  than  25  percent  before 
the  end  of  the  century.     If  even  the  current  level  of  supply  for  industry 
and  academia  is  to  be  maintained,  a  significant  increase  in  the  proportion 
of  22-year-olds  attaining  science  and  engineering  degrees  will  be  necessary. 
The  Roundtable  group  estimated  that  to  maintain  the  1985  level  into  the 
1990s,  the  degree  award  rate  would  have  to  increase  by  30  percent. 

A  special  problem  is  posed  by  the  predicted  shortages  of  competent 
science  and  mathematics  teachers  in  secondary  schools,  and  with  the  evidence 
of  the  lack  of  achievement  of  U.S.  students  in  mathematics.     This  has 
serious  implications  in  the  biosciences  as  well  as  in  engineering. 

Given  the  demographics  of  the  last  decade  of  the  20th  century,  it  is 
abundantly  clear  that  if  the  necessary  talent  is  to  be  available  for 
continuation  and  extension  of  the  explosive  progress  in  the  biological 
sciences,  we  must  attract  a  greater  share  of  the  young  people  in  these 
fields.     Serious  attention  must  be  given  to  finding  ways  to  develop  the 
abilities  and  interests  of  children  in  grade  school.     The  early  years  are 
critical . 

Secondary  school  is  the  period  when  decisions  can  begin  and  the 
choices  made  in  high  school  become  crucial  with  respect  to  future  careers . 
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The  undergraduate  years  take  a  heavy  toll  in  the  numbers  of  students 
who  elect  to  pursue  careers  in  the  sciences.     When  the  time  comes  for  them 
to  decide  whether  or  not  to  go  into  graduate  or  professional  school  we 
must  recognize  that  a  decisive  factor  is  the  student's  perception  of  the 
opportunity  offered  by  a  particular  career,  versus  the  investment  in  time 
and  dollars  required  to  prepare  for  such  a  career. 

Because  the  NIH  is  the  source  of  funding  for  almost  two-thirds  of  the 
biomedical  research  conducted  in  American  universities,  our  programs  have 
come  to  be  regarded  as  indicators  of  the  level  of  biomedical  research 
activity  in  the  nation.     For  this  reason  we  have  stressed  in  our  budget 
discussions  with  the  Congress  and  within  the  Administration  the  importance 
of  stability  in  funding  of  research  project  grants.     A  reasonable  degree  of 
predictability  of  research  support  is  essential  for  institutions  and  for 
individual  investigators  if  they  are  to  attract  and  maintain  productive 
teams  of  researchers.     Furthermore,  such  stability  can  indicate  to  young 
people  at  critical  stages  in  their  careers  that  there  is  reasonable 
assurance  that  havinc  completed  the  intensive  training  that  today's  science 
requires,  they  will  be  able  to  look  forward        active  careers  in  health 
related  research. 

In  recent  years  the  number  and  quality  of  research  proposals  have 
increases  steadily  and  have  outstripped  our  ability  to  fund  them,  even 
though  the  NIH  budget  has  continued  to  grow  in  real  terms  by  2  percent  per 
year  sir       1965,  and  5  to  6  percent  per  year  in  the  past  5  years.     We  now 
can  func  jnly  about  one-third  of  the  meritorious  proposals. 

The  system  is  stable  and  morale  is  high  as  long  as  our  annual  appropri- 
ations permit  a  reasonable  number  of  new  awards  each  year  in  addition  t 
providing  for  the  continuing  grants,  whose  average  term  is  between  3  and  4 
years.     But  the  amount  of  funding  available  for  new  awards  is  subject  to 
both  the  level  of  continuing  commitments  and  to  the  level  of  new  appropria- 
tions.    Essentially  the  amount  available  for  new  awards  is  what  is  left 
after  continu_ng  commitments  are  met.     In  times  of  constrained  budgets  a 
roller  coaster  effect  can  develop  with  regard  to  new  and  competing  re  ewal 
grants,  and  this  in  turn  can  send  minor  panic  through  the  system. 
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We  have  not  yet  developed  a  means  for  "buffering"  current  and  prospective 
grantees  from  the  effects  of  sudden  budget  changes. 

It  is  essential  to  the  vitality  of  the  scientific  enterprise  and  to 
the  morale  of  the  scientific  community  that  young  scientists  be  encouraged. 
In  1986  we  announced  a  new  program  called  FIRST  awards — a  modification  that 
lengthens  the  initial  awards  from  three  to  five  years,  and  provides  a  total 
of  $350,000  direct  costs  for  the  five  years.     This  is  intended  to  obviate 
the  need  for  too  early  reapplication  for  investigators  who  encounter 
difficulties  in  the  first  18  months  of  the  term  of  a  grant.     It  will,  we 
believe,  encourage  more  creative  and  less  defensive  research  applications. 

Further,  we  have  expanded  the  number  and  types  of  longer  term  support 
for  outstanding  mid-career  scientists  through  a  program  called  MERIT 
awards.     This  program  will  involve  facilitated  extensions  of  five-year 
awards  for  an  additional  three  to  five  years  on  the  basis  of  a  detailed 
progress  report  rather  than  through  reapplication. 

Notwithstanding  our  efforts  to  fine-tune  the  system,  the  level  of 
funding  continues  to  be ' the  principal  determinant  of  our  ability  to  nurture 
the  productivity  of  biomedical  research  in  the  United  States.     We  are 
especially  concerned  about  the  effect  on  the  young  researcher  who,  after 
seven  to  ten  years  of  post  college  training,  has  about  a  one  in  three 
chance  of  gaining  independent  funding  from  NIH. 

In  this  connection  it  is  pertinent  to  note  that  the  President's  budget 
request  for  Fiscal  Year  1989  for  NIH  would  support  a  total  of  21,145 
project  grants.     This  is  960  more  than  the  number  of  grants  during  the 
current  year,  and  more  than  twice  the  10,175  project  grants  we  funded  in 
1970. 

Within  the  portion  of  the  budget  that  makes  provision  for  project 
grants,  the  amount  available  for  new  and  competing  renewal  proposals  is  a 
critically  important  element.     The  FY  1989  President's  budget  would  permit 
a  total  of  5,761  new  and  competing  renewal  grants  as  compared  with  6,052 
that  we  estimate  will  be  made  during  the  current  year.     The  budget  proposal 
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for  the  NICHD  includes  funding  that  would  permit  449  new  and  competing 
renewals  as  compared  with  current  total  of  468. 

A  total  of  $613  million  is  identified  for  AIDS  research  at  NIH,  and 
this  represents  an  increase  of  $164  million  over  FY  1988.     The  FY  1989 
overall  total  for  NIH  would  be  $7,123  billion,  an  increase  of  6.8  percent 
over  1988,  with  78  percent  for  AIDS  research  and  5.4  Percent  for  all  other 
research  over  the  comparable  1988  amount.     The  incret       for  NICHD  would  be 
5.4  percent,  including  funding  for  AIDS  research. 

As  of  April  this  year,  the  number  of  children  with  AIDS  remained 
relatively  small:  some  923  children  up  to  age  12  and  about  250  more  aged  13 
to  19  have  been  reported  to  CDC  since  1982.     The  number  is  growing  rapidly, 
and  it  is  estimated  that  by  the  end  of  1991  there  will  be  more  than  3,000 
American  children  12  years  of  age  and  under  with  AIDS,   and  as  many  as 
10,000  to  20,000  HIV-infected  children. 

In  February  1988,   the  Secretary  of  Health  and  Human  Services,  Dr.  Otis 
Bowen,   established  within  the  Department  a  special  initiative  on  Pediatric 
HIV  infection  to  ensure  that  all  HHS  agencies  coordinate  their  efforts  on 
this  important  proc^em.     The  Work  Grou:-   established  under  this  initiative, 
chaired  by  Dr.  Antonia  Novello,  Deputy     irector  of  the  National  Institute 
of  Child  Health  and  Human  Development,    .ncludes  representatives  of  some  13 
HHS  components--not  only  the  agencies  normally  associated  with  the  public 
health  and  medical  response  to  the  epidemic,  but  also  agencies  responsible 
for  financial  and  social  support  of  families  of  HIV-infected  children.  The 
group  will  review  HHS  regulations  to  identify  barriers  to  eligibility  or 
benefits  from  various  programs;  develop  a  coordinated  research  agenda  to 
support  innovations  in  service  delivery  and  care  for  children  with  HIV 
disease;  and  explore  prevention  strategies  that  would  minimize  virus 
transmission  from  HIV-infected  mothers  to  their  children,  as  well  as 
transmission  among  adolescents. 

No  matter  how  much  the  Federal  Government  may  do  in  dealing  with  a 
problem  as  difficult  and  complicated  as  AIDS  in  children,  most  of  the  care 
and  support  these  families  need  must  come  at  the  local  level.  Physicians 
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in  their  roles  as  health  care  providers  and  as  community  leaders  must  be 
relied  upon  to  do  a  great  deal,  but  their  cooperation  in  research  activities, 
such  as  clinical  trials  designed  for  children  with  AIDS,  will  be  critically 
important . 

In  the  context  of  a  discussion  of  research  on  AIDS,  I  will  mention  an 
issue  affecting  such  investigations—one  that  is  of  widespread  importance 
to  essentially  every  area  of  biomedical  research.     I  refer  to  a  problem 
that  seems  to  be  growing  more  threatening.     It  is  the  effort  by  small, 
often  unrelenting  groups  to  put  an  end  to  the  use  of  animals  as  subjects  of 
research.     It  has  become  highly  politicized,  and  stepwise  has  effectively 
increased  the  cost  of  research  through  unreasonable  application  of  basically 
meritorious  reforms  in  standards  for  animal  care  and  curtailment  of  the  use 
of  pound  animals.     In  some  areas  of  research  the  problem  goes  beyond 
expense.     For  example,  the  scarcity  of  chimpanzees  already  threatens 
development  of  a  vaccine  for  AIDS,  and  any  unnecessary  restrictions  on 
their  use  at  this  time  becomes  doubly  serious. 

Among  the  areas  engaging  the  attention  of  many  Institutes  within  NIH 
is  biotechnology.     The  portion  of  our  budget  devoted  to  biotechnology  has 
increased  gradually  over  the  past  five  years,  and  about  14  percent  is  now 
devoted  to  directly  related  research,  and  about  35  percent  devoted  to 
underlying  basic  research  and  research  training  related  to  biotechnology. 
The  training  activity  is  of  key  importance,  for  one  of  the  most  crucial 
issues  facing  the  biotechnology  industry  is  the  dearth  of  appropriately 
trained  scientific  personnel.     NIH  spends  60  to  $70  million  a  year  to  train 
research  scientists  in  skills  related  to  biotechnology. 

I  wish  to  emphasize  how  important  I  feel  it  is  that  adequate  numbers 
of  able  and  well-trained  scientists  be  available  for  the  foreseeable  future 
needs.     The  situation  is  critical  with  respect  to  molecular  and  structural 
biologists,  not  only  as  to  numbers  but  also  as  to  breadth,  depth,  and 
overall  excellence  of  training.     The  needs  are  not  confined  to  biotechnology, 
and  meeting  them  is  of  serious  import  in  practically  all  areas  of  biomedical 
research.     Throughout  the  scientific  community  new  techniques  in  the 
manipulation  of  DNA  and  the  development  of  new  methods  of  automated 
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processing  of  DNA  are  yielding  large  volumes  of  information'  regarding  the 
human  genome.     Characterizing  the  entire  human  genome  will  have  profound 
implications  for  understanding  the  more  than  3,500  diseases  that  are  known 
to  involve  a  genetic  defect.     This  knowledge  will  enhance  our  understanding 
of  the  normal  processes  of  development  by  many  fold. 

In  the  NIH  appropriation  for  FY  1988  an  amount  of  $17.3  million  was 
earmarked  for  the  genome  mapping  project,  plus  an  additional  $3.8  million 
for  establishment  of  a  related  biotechnology  information  center  at  the 
National  Library  of  Medicine.     The  President's  request  for  FY  1989  includes 
$28  million  for  the  mapping  and  $4  million  for  the  communications  center. 
Through  the  1988  appropriation  and  the  F      389  President's  budget    both  the 
Congress  and  the  A     inistration  have  sent  a  clear  message  that  th  s  is  an 
important  mission,  chat  there  are  immediate  and  long-range  implications  for 
public  health,  and  that  mapping  the  human  genone  should  begin  at  once. 

An  expert  committee  of  the  National  Academy  of  Sciences  has  urged  an 
immediate  beginning  of  a  program  to  discover  the  location  of  every  gene 
within  human  chromosomes.     In  a  statement  accompanying  their  report  the 
Academy's  committee  stated  its  strong  belief  that  "Such  a  special  effort  in 
the  next  two  decades  will  greatly  enhance  progress  in  human  biology  and 
medicine."     They  also  emphasized  the  need  to  study  the  genetic  make-up  of 
other  animal  species  to  provide  comparative  data. 

We  have  just  established  an  Office  of  Research  on  the  Human  Genome, 
headed  by  a  new  Associate  Director  within  the  Office  of  the  Director  of 
NIH.     The  new  office  will  have  a  coordination  and  integration  function  with 
regard  to  new  as  well  as  ongoing  efforts  within  all  components  of  NIH.  The 
office  will  have  responsibilities  for  development  of  new  proposals  as  well. 
We  are  proceeding  to  charter  an  NIH  Program  Advisory  Committee  on  the  Human 
Genome.     We  intend  to  tap  the  best  minds  in  the  related  disciplines  in 
order  to  develop  scientific  plans  and  administrative  options  for  promoting 
rapid  progress  in  methods  in  mapping  and  sequencing,  and  for  managing  the 
wealth  of  information  emanating  from  these  studies. 
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With  the  enactment  of  the  FY  1988  appropriation  and  the  President's 
FY  1989  budget  request,  we  feel  confident  that  we  can  proceed  with  the 
highly  important  human  genome  project  without  risking  the  possibility  that 
it  would  become  a  competitor  and  siphon  funding  from  our  other  vital 
programs . 

In  biotechnology,  as  well  as  in  all  other  areas  of  our  activity,  the 
NIH  is  committed  to  adding  to  the  fundamental  biomedical  knowledge  base  and 
to  ensuring  that  this  knowledge  is  translated  into  applications  that  will 
improve  the  health  of  the  nation,  as  well  as  aid  in  its  economic  growth. 
For  what  the  biosciences  yield  enhances  the  well-being  of  people  here  and, 
in  fact,  in  all  parts  of  the  world. 

Within  science  and  technology  the  search  for  new  measures  for  the 
diagnosis,  treatment,  and  especially  the  prevention  of  human  disease  and 
disability  is  of  preeminent  concern.     To  answer  the  question  implied  by  the 
title  of  my  talk,  I  am  happy  to  say  that  the  outlook  for  biomedical 
research  is  promising,  and  that  I  consider  it  great  good  fortune  to  be 
associated  with  so  vital  an  enterprise  in  this  exciting  and  highly 
productive  time.     Continued  commitment  to  the  search  and  nurture  of  the 
biomedical  research  enterprise  will  continue  to  be  of  surpassing  importance 
to  the  success  of  that  enterprise. 

Our  organizations  have  been  participants  in  spectacularly  successful 
efforts  against  disease  and  disability  during  an  era  of  progress  unlike  any 
previous  period  in  history,  and  that  progress  has  opened  new  vistas  of 
challenge  and  opportunity  for  further  conquest.     Lewis  Thomas  described 
this  process  provocatively  by  saying  that,  "In  no  other  century,  of  our 
brief  existence  have  human  beings  learned  so  deeply,  and  so  painfully,  the 
extent  and  depth  of  their  ignorance  about  nature."^"      Nobelist  Christian 
DeDuve  emphasized  more  recent  accomplishments  when  he  observed  cautiously 
that,  "Although  it  is  always  difficult  to  judge  one's  own  time  in  historical 
perspective,  one  cannot  help  the  feeling  that  the  second  half  of  this 
century  will  be  remembered  for  one  of  the  great  breakthroughs  of  human 
knowledge--perhaps  the  greatest  to  date,  as  it  concerns  the  basic 
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mechanisms  of  life."  Experience  and  logic,  moreover,  teach  us  that  what 
we  have  seen  is  but  a  beginning. 
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Mr.  Chairman  and  Members  of  the  Subcommittee: 

im  pleased  to  appear  be     re  you  to  discuss  the  role  of  several  government 
groups  in  the  oversight  of  biotechnology,     ""his  is  an  area  in  which  oversight 
by  the  National  Institutes  of  Health  (NIH)  Recombinant  DNA  Advisorv  Committee 
and  several  interagency  committees  has  prr    d  to  be  most  effectiv 

Coordinated  Framework  for  Regulation  of  Biotechnology 

In  April  1984,  the  Cabinet  Council  Working  Group  on  Biot:   hnology  was 
established  in  the  Office  of  Science  and  Technology  Policy  to  study  and 
coordinate  the  Federal  regulatory  p    icy  for  the  products  of  biotechnology. 
It  was  directed  to  review  the  Federal  regulatory  rules  and  proc      -es  relating 
to  biotechnology,  including  the  function  of  the  NIH  Recombinant  DNA  Advisory 
Committee  and  its  role  in  biotechnology  commercialization  and  safety 
regulation.    As  a  result,  a  "Proposal  for  a  Coordinated  Framework  for 
Regulation  of  Biotechnc 3 :>gy"  was  published  in  the  Federal  Register  of  December 
31,  1984  and  a  final  document  was  published  on  June  26,  1986.     This  document 
sets  forth  the  overall  policies  of  Federal  agencies  involved  in  the  oversight 
of  biotechnology  research  and  products  and  outlines  the  general  policy 
framework  within  which  regulatory  decisions  will  be  made. 

Biotechnology  Science  Coordinating  Cogg1*  *"tee 


As  the  oversight  process  evolved,  the  Biotechnology  S  ience  Coordinating 
Committee  (BSCC)  was  established    n  October  30,  1985.    The  BSCC  is  a  committee 


of  the  Federal  Coordinating  Council  for  Science,  Engineering  and  Technology, 
which  is  a  statutory  interagency  coordinating  mechanism  within  the  Office  of 
Science  and  Technology  Policy,  Executive  Office  of  the  President. 

The  BSCC  was  established  (1)  to  provide  an  opportunity  for  interagency  science 
policy  coordination  and  guidance  and  for  the  exchange  of  information  regarding 
the  scientific  aspects  of  biotechnology  applications  submitted  to  Federal 
research  and  regulatory  agencies  for  approval;  (2)  promote  consistency  in  the 
development  of  Federal  agencies'  review  procedures  and  assessments;  (3) 
facilitate  continuing  cooperation  among  Federal  agencies  on  emerging  scientific 
issues;  and  (4)  identify  gaps  in  scientific  knowledge. 

The  charter  authorizes  the  BSCC  to  receive  information  regarding  the  scientific 
aspects  of  biotechnology  applications  submitted  to  Federal  research  and 
regulatory  agencies  for  approval,  to  conduct  analysis  of  broad  scientific 
Issues  that  extend  beyond  those  of  any  one  agency,  and  to  develop  generic 
scientific  recommendations  that  can  be  applied  to  similar,  recurring 
applications.    The  BSCC  is  authorized  to  convene  workshops  and  coordinate 
special  studies  related  to  scientific  issues  in  biotechnology.    The  committee 
holds  periodic  public  meetings. 

The  BSCC  is  composed  of  senior  representatives  of  the  Department  of  Agriculture 
(USDA),  the  Department  of  Health  and  Human  Services,  the  Environmental 
Protection  Agency  (EPA),  and  the  National  Science  Foundation  (NSF).    From  its 
Inception  through  1987,  the  chairman  of  the  BSCC  was  Dr.  David  Kingsbury, 
Assistant  Director  of  the  NSF  for  Biological,  Behavioral  and  Social  Sciences. 


Under  Dr.  Kingsbury's  leadership  the  BSCC  evaluated  a  variety  of  issues  related 
to  the  coordination  and  oversight  of  emerging  biotechnology.    In  particular, 
the  Committee  considered  the  appropriateness  of  unified  Faderal  guidelines,  the 
adequacy  of "greenhouse/release  guidelines,  biotechnology  activities  in  the 
international  are-ia,  and  proposed  changes  to  existing  guidelines  and 
regulations.    Co:.  _derf        effort  was  also  spent  in  reviewing  documents  for  a 
proposed  coordinated  fr_   ^work  for  the  regulation  of  biotechnology. 

The  committee  was  rechartered  in  October  1987  and  the  NIH  Director  was 
appointed  chair  on  November  23,  1987. 

On  February  17  of  this  year,  I  chaired  the  first  meeting  of  the  rechartered 
BSCC.    A  number  of  topics  were  discussed  including  a  follow-up  to  the  National 
Academy  of  Sciences  (NAS)  report,  "Introduction  of  Recombinant  DNA-Engineered 
Organisms  into  the  Environment:    Key  Issues";  the  establishment  and  role  of  the 
Agricultural  Biotechnology  Research  Advisory  Committee;  an  NSF  report  on 
biotechnology  research  and  development  activities  in  industry,  and  a  USDA 
proposed  rule  on  control  of  confidential  business  information  involving 
agricultural  research  snd  related  responsibilities. 

At  its  March  25  meeting,  the  BSCC  discussed  proposed  revised  EPA  biotechnology 
regulations;  the  March  23-24,  1988  meeting  of  the  Agricultural  Biotechnology 
Research  Advisory  Committee;  an  update  on  activities  of  the  Risk  Assessment 
Subcommittee;  and  a  draft  pamphlet  on  biotechnology  regulations  prepared  by  the 
Industrial  Biotechnology  Association. 
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The  BSCC  is  authorized  to  form  subcommittees  and  working  groups.     Currently  a 
Risk  Assessment  Subcommittee  is  undertaking  an  in-depth  survey  of  Federal 
agencies  to  determine  their  procedures  for  conducting  risk  assessments  of 
biotechnolog'y  products.    The  subcommittee  plans  to  submit  a  report  of  its 
findings  to  the  BSCC. 

The  BSCC  is  also  considering  an  in-depth  study  to  assess  what  scientific 
knowledge  should  underlie  the  Federal  oversight  and  regulation  of  the 
environmental  use  of  genetically  engineered  microorganisms. 

In  the  international  arena,  at  a  meeting  last  month  of  national  experts  on 
safety  in  biotechnology  sponsored  by  the  Organization  for  Economic  Cooperation 
and  Development  progress  was  made  towards  developing  "Good  Developmental 
Practices"  (GDP)  criteria  for  limited  scale  controlled  field  trials  of 
organisms.    GDP  would  refer  to  low  or  negligible  risk  organisms  and  the 
practices  appropriate  for  their  field  testing.    A  draft  U.S.  document,  "GDP 
General  Principles,"  will  be  the  starting  point  for  this  effort. 

Historical  Review  of  Guidelines  for  Recombinant  DNA  Research 

The  need  for  oversight  of  biotechnology  was  foreseen  in  1973  in  response  to  the 
concern  of  scientists  involved  in  the  development  of  recombinant  DNA 
techniques.    At  their  request,  NAS  formed  a  Committee  on  Recombinant  DNA 
Molecules.    This  committee  recommended  that  the  Director,  NIH,  establish  a 
committee  (now  the  Recombinant  DNA  Advisory  Committee)  to  (a)  oversee  a  program 
to  evaluate  hypothetical  risks,  (b)  develop  procedures  to  minimize  the  spread 
of  recombinant  DNA  molecules,  and  (c)  recommend  guidelines  to  be  followed  by 
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investigators.     In  addition,  the  report  recommended  that  an  international 
meeting  be  convened  to  review  progress  and  discuss  ways  to  deal  with  potential 
hazards. 

The  scientists  at  that  meeting  concluded  that  most  recombinant  DNA  experiments 
should  proceed,  provided  that  appropriate  containment  is  utilized.  The 
conference  report  made  general  recommendations  for  matching  levels  of 
containment  with  levels  of  hypothetical  hazard  for  various  types  of 
experiments.    The  NIH  was  then  called  upon  to  translate  these  broadly  based 
recommendations  into  detailed  guidelines  for  research.    NIH  was  thus  the  first 
Federal  agency  to  exercise  oversight  of  experiments  involving  recombinant  DNA. 
The  original  NIH  Guidelines  were  issued  in  1976  and  have  been  revised 
periodically  since  then. 

Release  Into  the  Environment 

I  would  lilte  to  summarize  the  evolution  of  the  NIH  Guidelines  with  regard  to 
release  into  the  environment  of  organisms  containing  recombinant  DNA 
molecules.    The  original  version  of  the  Guidelines  specified  that  five  classes 
of  experiments  were  "not  to  be  initiated  at  the  present  time."    Among  these 
were  experiments  involving  the  deliberate  release  into  the  environment  of  any 
organism  containing  a  recombinant  DNA  molecule.    This  prohibition  was  retained 
in  the  first  revision,  although  exceptions  to  prohibited  experiments  were  now 
permitted.    By  April  1982,  however,  experiments  that  were  previously  prohibited 
were  placed  In  a  new  section  entitled  "Experiments  that  Require  RAC  Review  and 
NIH  and  IBC  (Institutional  Biosafety  Committee)  Approval  Before  Initiation." 


Included  again  in  this  category  was  deliberate  release  into  the  environment  of 
any  organism  containing  recombinant  DNA.  The  procedures  for  approval  remained 
the  same,  but  use  of  the  term  "prohibited"  was  dropped. 

The  1983  revision  of  the  Guidelines  incorporated  new  procedures  for  approval  of 
field  testing  under  certain  specified  conditions  of  certain  plants  modified  by 
recombinant  DNA  techniques;  these  now  require  review  by  the  RAC  Plant  Working 
Group,  but  no  longer  by  the  full  RAC,  prior  to  approval  by  NIH. 

In  August  1987,  the  following  provision  was  added  to  the  Guidelines: 

"Any  recombinant  DNA  experiment  which  according  to  these  Guidelines 
requires  approval  by  the  National  Institutes  of  Health  (NIH),  may  be 
sent  by  the  submitter  to  the  NIH  or  to  another  Federal  agency  that  has 
jurisdiction  for  review  and  approval.    Once  approval,  or  other 
applicable  clearances,  has  been  obtained  from  a  Federal  agency  other 
than  the  NIH  (whether  the  experiment  is  referred  to  that  agency  by  the 
NIH,  or  sent  directly  there  by  the  submitter),  the  experiment  may 
proceed  without  the  necessity  for  NIH  review  or  approval.  However, 
any  experiment  that  involves  the  administration  of  gene  therapy  to 
human  subjects  (see  Section  III-A-4  of  the  Guidelines)  may  not  proceed 
without  prior  review  by  the  NIH  Recombinant  DNA  Advisory  Committee  and 
NIH  approval." 

It  is  anticipated  that  most  experiments  involving  release  into  the  environment 
of  organisms  containing  recombinant  DNA  will  fall  under  the  jurisdiction  of 
other  Federal  agencies. 


-7- 

The  Role  of  Other  Federal  Agencies 

The  responsibilities  of  FDA,  USDA,  and  EPA  are  determ?---d  by  statute  and 
are  gene      ly  based  on  characteristics  or  uses  of  the  =ad  products. 

The  Toxic  Substances  Control  Act  (TSCA)  authorizes  the  Environmental 
Protection  Agency  to  acquire  information  on  and  regulate  chemical 
substances  and  mixtures  of  chemical  substances.    The  statute  gives  EPA 
jurisdiction  over  the  manufacturing,  processing,  distribution,  use,  and 
disposal  of  chemical  subst-.ces.    TSCA' s  applicability  to  the  regulation 
of  microbial  biotechnology  products  is  based  on  the  agency's 
interpretation  that  microbes  are  che      al  substances  under  TSCA.  The 
Federal  Insecticide,  Fungicide,  and  Rodent icide  Act  establishes  authority 
over  the  distribution,  sale,  and  use  of  all  pesticide  products,  including 
microbial  pesticides.    Generally  a  pesticide  must  be  registered  with  EPA 
in  order  to  be  distributed,  sold,  or  used  in  the  United  States. 

The  United  States  Department  of  Agriculture  (USDA!  Sias  the  responsibility 
to  assure  the  safety  of  agricultural  research  in  the  same  way  as  NIH 
assures  the  safety  of  ..xomedical  research.    The  USDA  has  broad  regulatory 
aut     -ity  to  protect  U.S.  agriculture  against  threats  to  animal  health  and 
to  prevent  the  introduction  and  dissemination  of  plan*  pests  and  noxious 
weeds.    This  autho     :y  is  applied  to  the  regulation  of  animal,  veterinary 
biological  products,  plants,  and  microorganisms  through  animal  quarantine 
laws,  the  Virus  Serum  Toxin  Act,  the  Federal  Plant  Pest  Act,  and  the  Plant 
Quarantine  Act. 
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The  FDA's  review  of  products,  including  those  that  employ  specialized 
biotechnological  techniques,  is  conducted  in  the  light  of  the  intended  use 
of  a  product  on  a  case-  by-case  basis.    FDA  regulates  new  drugs  and 
biologies  under  the  Food,  Drug,  and  Cosmetic  Act  (FDCA).    Manufacturers  of 
new  drugs  and  biologies  must  operate  in  conformance  with  current  good 
manufacturing  practice  regulations.    For  new  medical  devices,  including 
diagnostic  devices  for  human  use,  either  a  premarket  approval  application 
or  reclassification  petition  is  required.    The  FDCA  requires  FDA 
preclearance  of  food  additives,  including  those  prepared  using 
biotechnology. 

Mr.  Chairman,  that  concludes  my  prepared  statement.  I  would  be  pleased  to 
answer  any  questions  you  may  have. 


i 


CONTRIBUTION  OF  NIH  TO  AEROSPACE  MEDICINE* 

by 

James  B.  Wyngaarden,  M.D.** 


I  am  particularly  pleased  to  have  been  invited  to  address  this  59th 
Annual  Scientific  Meeting  of  the  Aerospace  Medical  Association,  and  to 
bring  to  you  personally,  and  on  behalf  of  my  colleagues  at  the  National 
Institutes  of  Health,  our  greetings  and  best  wishes  as  you  near  the 
conclusion  of  a  rich  program  of  scientific  communication.     I  am  mindful  of 
the  honor  associated  with  being  selected  to  give  the  Harry  G.  Armstrong 
Lecture,  an  honor  I  have  appreciated  even  more  as  I  have  learned  more  about 
this  talented  and  dedicated  man,  a  former  President  of  this  Association. 
His  life  was  indeed  one  of  achievement  and  honor.     I  was  reminded  that 
Dr.    (and  General)  Armstrong  received  in  1981,  at  the  hands  of  the  Admini- 
strator of  the  Federal  Aviation  Administration,  the  highest  honor  the  civil 
aviation  community  can  bestow--the  Edward  Warner  Award,  and  at  the  time  he 
was  only  the  second  American  to  receive  the  award.     The  other  was  Charles 
Lindbergh  who  was  given  the  award  posthumously. 

The  specific  subject  of  my  remarks  today  concerns  the  contributions  by 
the  National  Institutes  of  Health  to  aerospace  medicine.     However,  in 
addressing  that  subject  I  will  of  necessity  speak  more  generally  of  the 
benefits  of  biomedical  research  as  they  extend  to  essentially  all  fields  of 
human  endeavor.     I  will  also  take  the  liberty  of  describing  briefly  to  you 
some  of  our  aims  and  activities  at  the  NIH,  as  well  as  something  of  the 
organization  itself. 

Last  year  the  NIH  observed  its  centennial,  and  in  a  variety  of  events 
paid  tribute  to  the  pioneering  work  of  the  scientists  who  founded  the 
agency,  to  those  who  nurtured  it  through  the  early  years,  to  those  who  were 
responsible  for  its  spectacular  growth,  and  to  those  who  continue  there  in 


*Harry  G.  Armstrong  Lecture  at  the  Aerospace  Medical  Association's 
Annual  Meeting,  New  Orleans,  Louisiana,  May  12,  1988. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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these  exciting  times.  Our  roots  extend  from  a  small  laboratory  established 
in  1837  at  an  entry  port  for  immigrants  on  Staten  Island,  New  York,  and  its 
mission  wa._  to  apply  the  new  science  of  microbiology  to  research  in  support 
of  efforts  to  prevent  a  potential  epidemic  of  cholera. 

My  association  w_^h  the  NIH  centennial  events  has  stimulated  my 
interest  in  the  history  of  the  1880s.     An  impressive  expansion  of  knowledge 
was  t     ing  place  during  those  years.     It  was  a  :ime  when  new  areas  of  human 
endeavor  were  being  opened  and  it  was  a  period  of  remarkable  scientific 
advances,  particularly  in  chemistry,  physics  and  biology.     But  it  could 
reasonably  be  claimed  that  aerospace  medicine  had  its  beginnings  at  least  a 
century  before  NIH  began.     In  a  brief  article  that  appeared  in  the  JOURNAL 
OF  THE  AMERICA;    MEDICAL  ASSOCIATION  in  late  1986,  News  Editor  Phil  Gunby 
described  some  of  the  aeronautical  exploits  of  John  Jeffries,  M.D.     In  1786 
the  Boston  physician  published  what  has  been  called  the  first  book  in  the 
English  language  on  aeronautics  by  an  American.     It:    title  was  "A  Narrative 
of  Two  Aerial  Voyages.,  with  Metorological  Observations  and  Remarks  by 
Doctor  Jeffries,  London."^     He  was  said  to  be  the  first  American  to  make  a 
free  flight  ir.  a  balloon  and  the  first  balloonist  to  conduct  scientific 
observations  in  flight.     His  death  some  35  years  later  was  attributed  to 
inflammation  from  a  hernia,  said  to  have  been  "occasioned  by  great 
exertions  in  his  first  aerial  voyage. 

n  the  same  article,   lunby  told  of  the  establishment  in  1918  of  a 
Medical  Research  Board  to  study  "the  effects  on  the  aviator  of  the  peculiar 
conditions  invol    -d  in  flying,"  particularly  with  respect  to  determining 
"the  cause  and  nature  of  the  failure,  p  /chologic  or  phy       .ogic,  or  both, 
c     the  part  of  the  pilot  which  frequent-/  precedes  a  fall."'1' 

At  the  time  the  Research  Board  was  formed  in  1918,  the  forerunner  ~3 
NIH,  then  called  the  Hygienic  Laboratory,  was  a  small  government  operation 
conducting  its  research  entirely  in-house,  and  thus  limited  in  the  scope  of 
its  activities  to  what  could  be  done  by  the  staff  of  less  than  100, 
including  all  professional  and  non-professional  personnel.     Some  of  the 
accomplishments  of  that  period  were  outstanding,  nowever,  including  the 
work  by  Joseph  Goldberger  that  virtually  eliminated  a  devastating  disease-- 
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pellagra — through  simple,  safe  and  effective  dietary  means  for  cure  and 
prevention. 

Today's  NIH  conducts  or  supports  the  conduct  of  more  than  one-third  of 
all  health-related  research  in  the  United  States,  at  a  cost  of  more  than 
$5.5  billion  in  1987.     More  than  60  percent  of  all  such  research  conducted 
in  American  universities  is  funded  from  the  NIH,  and  the  NIH  provides  for 
the  conduct  of  75  percent  of  all  health-related  research  in  American 
medical  schools. 

The  principal  purpose  of  the  NIH  is  to  provide  dynamic  leadership  in 
biomedical  research,  and  one  of  its  major  responsibilities  is  to  invest 
wisely  the  funds  appropriated  to  it  for  the  support  and  conduct  of 
biomedical  research.     More  than  80  percent  of  that  investment  is  made 
through  grants  and  contracts  (mostly  grants)  awarded  for  the  funding  of 
research  projects  that  comprise  what  we  call  the  NIH  extramural  program. 
The  instrument  most  frequently  used  by  the  NIH  for  the  support  of  extramural 
research  is  the  grant  awarded  for  investigator-initiated  research  projects. 
Currently  about  58  percent  of  the  total  NIH  budget  is  used  for  the  support 
of  such  grants.     These  awards  are  made  in  response  to  proposals  initiated 
by  scientists  for  research  on  topics  of  their  own  choice.     The  institution 
where  the  investigator-applicant  is  employed  serves  as  the  grantee  or 
recipient  of  the  awarded  funds  and  is  responsible  for  administering  them. 
The  average  grant  for  investigator-initiated  projects  is  made  for  a  period 
of  something  over  three  years,  and  on  the  average  for  amounts  of  about 
$180,000  per  year.     Currently  NIH  provides  support  for  more  than  20,000 
research  projects.     Awards  are  made  on  the  basis  of  competitive  review,  and 
the  number  of  eligible  applications  is  such  that  NIH  is  able  to  fund  only 
about  one-third  of  meritorious  proposals.     The  difficult  funding  decisions 
are  made  in  the  peer  review  system  that  is  in  effect  the  cornerstone  of  the 
NIH  extramural  program.     The  procedure  by  which  research  and  research 
training  applications  are  judged  for  scientific  merit  and  approved  for 
possible  funding  rests  essentially  on  the  participation  by  non-Federal 
scientists.     They,  in  effect,  constitute  the  study  section  and  other 
regular  review  committees  on  which  we  depend  for  evaluation. 
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The  NIH  peer  review  system  has  been  called  the  single  most  effective 
means  for  ensuring  that  high-quality  health  related  research  is  supported. 
It  was  formally  established  in  1946  when,  following  World  War  II,  the  NIH 
was  given  responsibility  for  continuation  of  the  government-sponsored 
medical  research  that  had  been  initiated  during  the  course  of  the  war. 
What  we  call  the  "modern  NIH"  came  into  being  when  the  decision  was  made  at 
the  White  House  level  to  give  the  agency  responsibility  for  the  ongoing 
grants  and  to  encourage  the  continuation  of  sponsoring  research  in 
America's  universities,  academic  health  centers,  hospitals  and  other 
laboratories.     The  system    was  put  in  place  to  help  the  agency  meet  its 
responsibility  for  making  optimal  use  of  funds  for  the  support  of 
extramural  research. 

The  idea  of  a  general  and  continuing  research  partnership  through 
grants  and  contracts  awarded  by  the  government  to  non-Federal  institutions 
was  a  new  thing.     No  patterns  existed  for  it;  but  the  system  that  was  set 
up  has  stood  the  test  of  time  and  has  served  as  a  model  in  many  different 
countries.     It  is  built  on  the  philosophy  that  such  a  system  should  protect 
the  integrity  and  the  independence  of  the  research  worker  and  assure  his 
freedom  from  control,  direction,  regimentation  and  outside  interference. 
We  continue  to  insist  that  the  projects  to  be  supported  be  selected  in  open 
competition,  and  that  in  making  decisions  on  awards  we  should  rely  to  a 
substantial  degree  upon  the  appraisals  by  non-Federal  scientists.     Thus  the 
system  was  designed  to  utilize  in  a  significant  way  the  expertise  of 
scientists  throughout  the  nation,  not  only  in  the  conception  and  conduct  of 
the  research  but  also  in  the  evaluation  of  research  proposals.     Forty  years 
later  we  continue  to  avoid  exercising  central  direction  of  research  when  it 
is  at  all  possible  to  do  so.     My  personal  philosophy  is  that  the  most 
important  thing  that  the  NIH  can  do  over  the  years  is  to  promote  discovery. 
No  review  committee  or  study  section  can  sit  around  a  t^_  ie  and  say  "now 
it's  time  to  discover  penicillin"  or  anything  else.     Our  successes  come 
from  supporting  good  scientists  and  giving  them  freedom. 

The  rapid  expansion  of  the  NIH  since  the  midforties  has  mirrored 
public  concern  about  specific  diseases  and  general  categories  of  health 
problems.     The  names  of  the  current  twelve  Institutes  constitute  a  kind  of 
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chronicle  of  such  concerns,  as  can  be  seen  in  the  names  of  the  National 
Cancer  Institute,  the  National  Heart,  Lung,  and  Blood  Institute,  the 
National  Institute  on  Aging,  and  the  National  Institute  of  Arthritis  and 
Musculoskeletal  and  Skin  Diseases.     Although  many  of  the  Institutes  were 
given  disease-specific  missions,  our  commitment  to  basic  research  has  been 
sustained  and  is  a  substantial  component  in  the  programs  of  each  of  the 
Institutes . 

During  recent  years  between  10  and  12  percent  of  our  total  budget  has 
been  spent  for  intramural  research  and  training  in  NIH's  own  laboratories. 
About  2,500  scientists  with  doctoral  degrees  and  as  many  as  3,500  trained 
support  staff  are  engaged  in  our  intramural  program. 

Since  the  early  1950s,  large  numbers--estimated  to  be  as  many  as 
25 , 000--young  scientists  have  come  to  the  NIH  under  our  fellowship  and 
associate  programs  for  periods  of  from  a  few  to  several  years,  and  then 
have  moved  on  to  universities,  academic  medical  centers,  and  industrial 
organizations.     The  linkages  that  develop  between  scientists  working 
together  in  our  intramural  programs  at  NIH  often  are  lasting.     As  a  rule, 
scientists  who  move  from  NIH  continue  to  collaborate  with  their  former  NIH 
colleagues--they  return  for  seminars,  or  they  invite  our  scientists  to 
visit  them  in  their  laboratory  setting  so  that  there  is  a  pattern  of 
continuing  interaction  and  collaboration. 

As  large  as  our  intramural  program  is,  however,  the  largest  amount  of 
NIH  research,  by  far,  takes  place  in  some  1650  universities,  medical 
schools,  research  hospitals,  foundations  and  industrial  laboratories  in  the 
United  States,  and  to  some  extent  in  other  countries.     More  than  50,000 
non-Federal  scientists  participate  in  the  more  than  20,000  research 
projects  funded  by  the  NIH. 

With  that  background  I  will  turn  to  the  more  specific  subject  of  the 
relationship  of  NIH  programs  to  the  concerns  of  this  organization, 
specifically  to  the  subject  of  space  medicine. 
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In  gem     .1  program  planning  leading  up  to  the  develop   _nt  of  the  1988 
budget,  the  NIH  was  asked  by  the  Office  of  the  Assistant  Secretary  for 
Health  to  prepare  a  paper  assessing  the  need  for  a  program  initiative  in 
space  medicine  at  NIH.     We  were  asked  to  discuss  the  rationale  for  expanding, 
focusing,  coordinating,  or  stabilizing  the  current  level  of  investment,  and 
also  to  include  a  discussion  of  the  potential  for  collaboration  with  NASA, 
other  government  agencies  or  industry.     My  remarks  Today  are  basec  in  part 
on  our  response  to  that  request. 

We  took  note  of  the  anticipated  increase  in  frequency  of  manned  space 
flights  and  the  expected  dramatic  increase  in  the  deration  of  individual 

.ssions  to  accoiranodr  :e  program  goals,  anticipating     for  example,  that  many 
of  the  missions  now  oeing  planned  may  involve  manned  flights  of  90  days  or 
longer . 

We  also  noted  that  the  character  of  space  missions  will  also  be 
changing,  and  unlike  the  earlier  flights  comprised  of  small  crews  of  highly 
selected  astronauts,  future  missions  would  involve  much  broader  segments  of 
the  population  who  will  be  subjected  to  increasingly  longer  periods  in 
space . 

While  the  potential  for  increased  frequency  and  duration  of  space 
travel  is  clear,  to  date  fewer  than  250  individuals  have  actually 
experienced  :    ace  flight  so  that  biomedical  data  on  the  physioxogical  and 
psychological  responses  to  such  activity  is  sparse.     From  this  limited 
experience  involvina  relatively  short  space  flights,  there  has,  however, 
emerged  a  hint  of  .    le  potential  health  problems  that  may  result  from 
exposure  to  the  conditions     ncountered  in  space.     Data  collected  during 
flights  have  demonstrated  that  humans  and  other  animals  undergo  profound 
physiological  changes  as  a  result  of  the  microgravity  environment  that 
exists  in  space.     Disturbances  that  extend  throughout  the  body     spear  to  be 
caused  by  three  major  physiological  changes  due  to  weightlessness:  the 
shift  of  blood  from  the  lower  part  of  the  body  to  the  upper;  the  inactivity 
or  "unloading"  of  muscle  and  bone;  and  disturbances  caused  by  unfamiliar 
sensory  inputs. 
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While  the  space  environment  provides  a  new  variety  of  challenging 
health  problems,  the  type  of  research  required  to  address  these  problems 
does  not  differ  in  kind  from  the  biomedical  research  conducted  and 
supported  by  the  NIH  in  fulfilling  its  broad  mission  to  protect  the  health 
of  the  American  people.     The  concepts,  approaches,  and  methodology 
developed  largely  through  the  efforts  of  the  NIH  over  the  last  four  decades 
of  medical  research  can  be  brought  to  bear  effectively  upon  the  health 
problems  that  are  now  beginning  to  be  perceived  as  a  result  of  space 
travel,  and  which  undoubtedly  will  continue  to  emerge  as  man  is  exposed  to 
the  specialized  environment  of  space  for  increasingly  longer  periods  of 
time.     The  research  capability  of  NIH  could  be  applied  to  the  problems  of 
space  medicine  immediately  and  without  disruption  of  the  generic  mission  of 
NIH.     In  fact,  the  NIH  is  now  supporting  significant  amounts  of  research  of 
relevance  to  space  medicine. 

Some  of  the  major  areas  of  investigation  include  such  topics  as 
studies  related  to  the  disequilibrium  syndrome.     In  this  area  a  wide  range 
of  studies  is  being  conducted  to  better  understand  the  mechanisms  that 
regulate  cardiac  and  circulatory  homeostasis.     These  studies  include 
investigation  of  the  mechanisms  for  regulation  of  central  and  regional 
blood  volume,  and  examination  of  factors  involved  in  neural  control  of  the 
circulation . 

Extensive  investigation  is  being  conducted  on  erythropoietin  production, 
including  how  it  relates  to  red  cell  mass  and  oxygen  transport. 

Research  is  also  being  conducted  on  the  structure  and  function  of  the 
vestibular  system  in  health  and  disease,  encompassing  studies  on  the 
perception  of  the  position  in  space,  orientation  in  a  zero  gravity 
environment,  motion  sickness,  and  the  dynamics  of  changes  in  equilibrium 
following  therapeutic  intervention  with  surgery  or  drugs. 

In  another  general  area  of  inquiry,  studies  are  being  conducted  using 
special  model  systems  to  clarify  the  mechanisms  by  which  immobilization 
alters  bone  and  mineral  metabolism.     The  studies  will  test  the  possibility 
that  as  yet  unidentified  factors  account  for  the  enhanced  bone  resorption 
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which  occurs  during  the  development  of  immobilization  osteoporosis.  The 
studies  will  also  compare  the  effects  of  immobilization  with  those  of 
suspension  (in  which  the  limbs  are  mechanically  unloaded  but  not  immobilized) 
on  calcium  metabolism  and  bone  formation  and  resorption.     The  results  of 
these  studies  will  be  useful  in  determining  the  relative  contributions  of 
reduced  mechanical  stress  and  the  action  of  bone  resorbing  cells  to  the 
development  of  immobilization  osteoporosis. 

Studies  are  also  focusinc  in  the  transport  of  oxygen  to  tissues  and 
organs  under  conditions  of  amo^ent  hypoxia,  and  the  relationship  between 
tissue  capillarity  and  diffusion  distances  in  species  native  to  high 
altitudes  versus  lowland  spec_as  acclimatized  to  hypoxic  conditions. 

Similar  studies  are  examining  the  pathophysiologic  effects  of  hypoxia, 
particularly  with  regard  to  the  mechanisrs  of  chronic  mountain  sickness  and 
control  of  the  hematological  response  to  nypoxia  and       ^ironmental  stress. 

Additional  studies  are  focusing  or.      onanisms  responsible  for  changes 
in  the  control  of  breathing  in  man  during  long-term  exposure  to  chronic 
hypoxia,  with  special  emphasis  on  the  role  of  the  higher  brain.  Comparative 
studies  of  several  very  different  respiratory  systems  (mammals,  birds  and 
reptiles)  are  providing  new  information  on  gas  exchange  and  vent:  atory 
control  under  various  hypoxic  conditions. 

Investigations  are  being  conducted  to  elucidate  the  mechanism  of  renal 
stone  formation,  particularly  the  kineT^        of  the  stone  forming  process. 

lated  s:   _ies  aim     o  determine  the  m:  s  of  intestin<_x  absorption  of 

r tone-forming  substances,  including  the  role  of  vitamin  D  i:    this  process. 

Research  is  being  undertaken  to  evaluate  the  regulation  of  the 
synthesis     f  renal  hormone  found  to  be  elevated  in  individuals  with  high 
urine  calcium  whc     orm  calcium-based  kidney  stones.     Among  the  factors  to 
be  assessed  are  the  effects  of  calcium  and  phosphate  concentrations  and  of 
"ntestinal  or  other  hormones. 
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Other  areas  of  NIH  interest  and  activity  encompass  studies  of  the 
biological  consequences  of  low- level  ionizing  radiation,  including:  the 
chemistry  of  the  interaction  of  various  kinds  of  radiation  with  cell 
molecules;  the  consequences  of  these  actions  with  regard  to  cell  function; 
the  mechanisms  of  cellular  repair  of  radiation  damage  to  DNA;  and 
variations  in  radiosensitivity  between,  for  example,  dividing  and 
non-dividing  cells. 

Research  is  being  conducted  on  the  chemistry  of  the  interactions 
between  UV  light  and  DNA,  and  the  results  of  this  interaction  at  the 
molecular,  cellular  and  organismal  level. 

Research  indirectly  related  to  space  medicine  includes  an  array  of 
different  basic  studies  in  cardiovascular  physiology;  vascular  reactivity 
and  blood  pressure  response  in  hypertension;  the  pathogenic  mechanisms 
operating  in  disorders  of  bone  formation,  resorption  and  calcification; 
the  origin,  differentiation  and  regulation  of  bone-resorbing  cells;  bone 
mineralization  as  it  relates  to  osteoporosis;  cardiorespiratory  adjustments 
of  man  submerged  in  deep  water  and  under  hyperbaric  conditions;  development 
of  methods  for  detecting  hereditary  differences  in  sensitivity  to  radiation; 
and  the  effects  of  vitamins  and  other  biological  response  modifiers  in 
reducing  damage  from  ultraviolet  radiation. 

In  addition  to  the  research  studies  I  have  mentioned,  the  NIH  has 
another  and  equally  important  reason  for  maintaining  a  strong  interest  in 
space  medicine,  which  stems  from  the  potential  contribution  that  research 
in  space  can  make  toward  achieving  the  tradidional  mission  of  the  NIH  in 
dealing  with  health  problems  on  earth.     The  novel  environment  encountered 
in  space  travel  provides  a  "laboratory"  in  which  studies  and  procedures  can 
be  performed  which  would  be  exceedingly  difficult  or  impossible  to  achieve 
on  the  earth's  surface. 

Permit  me  to  mention  some  examples: 
o    Experiments  in  space  offer  promise  of  finding  an  explanation  for  the 
rapid  deterioration  of  human  blood.     Deterioration  of  blood  is  thought 
to  be  caused  by  numerous  factors,  including  cell  damage  from  the 
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earth's  gravitational  pull  that  brings  heavier  elements  of  the  blood 
to  the  bottom  of  blood  storage  bags.     By  studying  blood  in  space, 
researchers  can  eliminate  the  effects  of  gravity,  enabling  them  to 
determine  other  important  factors  in  the  deterioration  of  blood. 

o    Many  important  biological  materials—cells ,  enzymes  and  hormones--are 
currently  being  separated  and  purified  by  electrophoresis.  But 
because  earth's  gravity  exerts  a  negative  influence  on  the  separation 
process,  only  minute  amounts  can  be  extracted  at  one  time.  Processing 
in  gravity-free  space  offers  a  means  of  separating  biologicals  in  the 
large  quantities  and  high  levels  of  purity  needed  for  research, 
clinical  testing  and  pharmaceutical  production. 

These  are  but  a  few  of  the  current  scientific  uses  of  the  space 
environment.     The  specialized  conditions  of  the  space  "laboratory"  will 
afford  increasing  opportunities  to  pursue  many  more  basic  and  applied 
studies  which  will  capitalize  on  this  unique  research  resource. 

It  is  clear  that  the  programs  of  NASA  and  NIH  will  both  benefit 
greatly  from  increased  cooperative  efforts  between  the  two  agencies.  NASA 
can  obtain  a  better  understanding  of  the  health  problems  encountered  in 
space  travel,  and  the  NIH  has  the  potential  to  obtain  new  insights  into  the 
conventional  health  problems  that  fall  within  its  purview. 

We  are  now  in  the  process  of  establishing  an  interagency  working  group 
between  NASA  and  NIH  with  the  intent  of  meeting  on  a  regular  basis  to 
explore  jointly  the  need  for  and  feasibility  of  initiating  a  variety  of 
cooperative  and  complementary  programs  and  projects  in  order  to  advance 
knowledge  in  biomedical  research.     Examples  of  the  cooperative  programs  to 
be  discussed  in  the  working  group  include: 

o    The  identification  and  possible  development  of  complementary  ground- 
based  research  programs  by  the  two  agencies  in  selected  areas  of 
biomedical  research  related  to  space  flight.     Initially  we  would 
expect  to  concentrate  on  programs  in  cardiopulmonary,  neurovestibular , 
muscle,  bone  and  radiobiology  research.     Programs  in  other  disciplines 
^ay  be  developed  at  a  later  time  if  both  agencies  agree  to  do  so. 
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o    The  concurrent  funding  and  management  of  focused  university-based 
programs  through  the  use  of  such  existing  mechanisms  as  program 
project  awards  or  the  formation  of  specialized  centers  of  research. 

o    The  funding  and  management  of  career  development  awards  in  specific 
areas  of  biomedical  research  relevant  to  space  flight. 

o    The  funding  and  management  of  graduate  and  postdoctoral  fellowship 
awards  in  selected  areas  of  biomedical  research  which  require 
utilization  of  unique  NASA  or  NIH  facilities. 

o    The  formation  of  NASA  or  NIH  Study  Sections  or  Disciplinary  Advisory 
Panels  to  conduct  peer  reviews  of  proposals  in  selected  areas  of 
biomedical  research  related  to  the  interests  of  NASA  and  NIH. 

o    The  development  of  simplified  administrative  procedures  to  allow 
sharing  of  unique  research  facilities  between  NIH  and  NASA  research 
teams . 

o  The  development  of  an  interagency  approval  process  to  facilitate  the 
space  flight  of  NIH-sponsored  research  projects  in  the  space  station 
era.     All  such  projects  would  utilize  NASA-developed  facilities. 

The  results  of  these  discussions  and  cooperative  activities  should 
provide  a  more  refined  basis  for  program  development.     In  the  meantime,  as 
a  result  of  experience  and  through  continuous  informal  assessments  of 
advances  in  the  state  of  knowledge  in  the  life  sciences  related  to  space 
travel,  there  exists  a  set  of  broad  goals,  opportunities,  and  strategies 
for  space  life  sciences  research.     The  experience  gained  by  NIH  over  the 
last  four  or  five  decades  in  providing  support  to  establish  and  maintain 
the  preeminence  of  the  scientific  enterprise  in  this  country  has  served  to 
establish  a  set  of  general  principles  of  research  support  that  could  serve 
to  assist  in  guiding  the  development  of  a  national  program  of  space  life 
sciences  research. 


Permit  me  to  turn  now  to  the  general  outlook  for  biomedical  research 
and  to  factors  that  will  be  of  substantial  consequence  in  whatever  efforts 
we  may  pursue  either  jointly  or  individually. 

Continued  availability  of  a  supply  of  high  quality  scientist     is  a 
basic  necessity  for  the  biomedical  research  enterprise.     In  science  the 
limiting  factor  is  a  human  one.     Thus,  it  is  our  special  challenge  as 
scientists,  as  physicians,  as  academicians  and  administrators  to  help 
assure  the  future  supply  of  trained  scientists.     This  imperative  was 
understood  by  the  officials  who  established  the  extramural  programs  of  the 
NIH.     They  considered  research  training  grants  to  be  as  essential  to  real 
progress  as  research  grants  themselves.     Although  in  the  intervening  years 
the  training  programs  have  not  always  been  accorded  the  same  favorable 
treatment  by  budget  authorities  as  at  the  beginning,  they  continue  to 
represent  a  substantial  component  of  the  NIH  budget.     The  FY  1989  request 
calls  for  $240  million  for  the  support  of  more  than  11,000  trainees. 

One  consequence  of  the  amazing  progress  that  has  been  made  by  the 
current  generation  of  scientists  is  the  level  of  sophistication  that  will 
be  required  of  their  successors.     In  the  biological  sciences  there  has  been 
a  substantial  broadening  of  the  scope  of  research.     We  have  totally  new 
disciplines  within  the  biosciences  so  that  larger  numbers  of  more  highly 
trained  investigators  will  be  needed  if  we  are  to  continue  the  pursuit  of 
discovery  in  new  areas,  such  as  structural  biology,  molecular  genetics,  and 
in  the  disciplines  emerging  in  aerospace  medicine. 

It  is  predicted  with  confidence  that  the  demand  for  scientists  and 
engineers  will  remain  strong  in  both  industry  and  academia,  but  that  at  the 
same  time  the  number  of  Americans  qualified  for  these  careers  may  be 
declining.     This  prediction  is  based,  in  part,  on  certain  disturbing 
trends.     First,  the  supply  of  22-year-olds  is  expected  to  drop  as  much  as 
25  percent  before  the  end  of  the  century.     If  even  the  current  level  of 
supply  for  industry  and  academia  is  to  be  maintained,  a  significant 
increase  in  the  proportion  of  22-year-olds  attaining  science  and  engineering 
degrees  will  be  necesary.     It  has  been  estimated  by  a  group  sponsored  by 
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the  National  Academy  of  Sciences  that  to  maintain  the  1985  level  into  the 
1990s  the  degree  award  rate  would  have  to  increase  by  30  percent. 

A  special  problem  is  posed  by  the  predicted  shortages  of  competent 
science  and  mathematics  teachers  in  secondary  schools,  and  with  the 
evidence  of  the  lack  of  achievement  of  U.S.   students  in  mathematics.  This 
has  serious  implications  in  the  biosciences  as  well  as  in  engineering. 

Given  the  demographics  of  the  last  decade  of  the  20th  century,  it  is 
abundantly  clear  that  if  the  necessary  talent  is  to  be  available  for 
continuation  and  extension  of  the  explosive  progress  in  the  biological 
sciences,  we  must  attract  a  greater  share  of  the  young  people  into  these 
fields.     Serious  attention  must  be  given  to  finding  ways  to  develop  the 
abilities  and  interests  of  children  in  grade  school.     The  early  years  are 
critical . 

Secondary  school  is  also  a  critical  period  for  it  is  then  when 
decisions  and  choices  begin  to  be  made—decisions  that  are  crucial  with 
respect  to  future  careers.     The  undergraduate  years  in  college  take  a  heavy 
toll  in  the  numbers  of  students  who  elect  to  pursue  careers  in  the  sciences. 
When  their  time  comes  to  decide  whether  or  not  to  go  into  graduate  or 
professional  school,  we  must  recognize  that  a  decisive  factor  is  the 
student's  perception  of  the  opportunity  offered  by  a  particular  career, 
versus  the  investment  in  time  and  dollars  required  to  prepare  for  such  a 
career. 

Because  the  NIH  is  the  source  of  funding  for  almost  two-thirds  of  the 
biomedical  research  conducted  in  American  universities,  our  programs  have 
come  to  be  regarded  as  indicators  of  the  level  of  biomedical  research 
activity  in  the  nation.     For  this  reason  we  have  stressed  in  our  budget 
discussions  with  the  Congress  and  the  within  the  Administration  the 
importance  of  stability  in  funding  of  research  project  grants.     A  reasonable 
degree  of  predictability  of  research  support  is  essential  for  institutions 
and  for  individual  investigators  if  our  academic  centers  are  to  attract  and 
maintain  productive  teams  of  investigators.     Furthermore,  such  stability 
can  indicate  to  young  people  at  critical  stages  in  their  careers  that  there 
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is  reasonable  assurance  that  having  completed  the  intensive  training  that 
today's  science  requires,  they  will  be  able  to  look  forward  to  active 
careers  in  health-related  research.     It  is  essential  to  the  vitality  of  the 
scientific  enterprise  and  to  the  morale  of  the  scientific  commun:  y  that 
young  scientists  be  encouraged. 

There  is  another  problem  that  I  should  mention.     It  is  less  fundamental, 
perhaps,  than  the  continuing  supply  of  scientists,  but  it  is  of  importance 
to  almost  every  area  of  biomedical  research.     I  refer  to  a  problem  that 
seems  to  be  growing  more  threatening.     It  is  the  effort  by  small,  often 
unrelenting  groups  to  put  an  end  to  the  use  of  animals  as  subjects  of 
research.     It  has  become  highly  politicized,  and  stepwis      ;as  effectively 
increased  the  cost     f  research  through  insistence  upon  unreasonable  applica- 
tion of  basically  meritorious  reforms  in  standards  for  medical  care  and 
curtailment  of  the  use  of  pound  animals.     In  some  areas  of  research  the 
problem  goes  beyond  expense.     For  example,  the  scarcity  of  chimpanzees 
already  threatens  development  of  a  vaccine  for  AIDS,  and  any  unnecessary 
restrictions  on  their  use  at  this  time  becomes  doubly  serious. 

To  return  to  the  theme  of  the  future  outlook  for  biomedical  research, 
I  must  mention  biotechnology--a  subject  engaging  the  attention  of  many  of 
the  components  of  the  NIH.     The  portion  of  our  budget  devoted  to  biotech- 
nology has  inceased  gradually  over  the  past  five  years  and  about  14  percent 
is  now  devoted  to  directly  related  research,  with  about  35  percent  devoted 
to  basic  underlying  research  and  research  training  related  to  biotechnology. 
The  training  activity  is  of  key  importance,  for  one  of  the    cost  crucial 
isues  facing  the  biotechnol   jy  industry  is  the  dearth  of  appropriately 
trained  scientific  personnel.     NIH  spends  $60  to  $70  million  a  year  to 
train  research  scientists  in  skills  related  to  biotechnology. 

The  situation  is  critical  with  reroect  to  molecular  and  structural 
biol      sts,  not  only  as  to  numbers  bu     also  as  to  breadth,  depth  and 
overall  excellence  of  training.     Throughout  the  scientific  community  new 
techniques  in  the  manipulation  of  DNA  and  the  development  of  new  - athods  of 
automated  processing     E  DNA  are  yielding  large  volumes  of  information 
regarding  the  human  genome.     Characterizing  the  entire  human  genorve  will 
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have  profound  implications  for  understanding  the  more  that  3,500  diseases 
that  are  known  to  involve  a  genetic  defect.     This  knowledge  will  enhance 
our  understanding  of  the  normal  processes  of  development  by  many  fold. 

In  the  NIH  appropriation  for  FY  1988  an  amount  of  $17.3  million  was 
earmarked  for  the  genome  mapping  project,  and  the  President's  request  for 
1989  includes  $28  million  for  that  purpose.     Thus,  through  the  FY  1988 
appropriation  and  the  FY  1989  President's  budget,  both  the  Congress  and  the 
Administration  have  sent  a  clear  message  that  this  is  an  important  project 
and  program,  that  there  are  immediate  and  long-range  implications  for 
public  health,  and  that  mapping  the  human  genome  should  begin  at  once. 
Furthermore,  these  actions  give  us  confidence  that  we  can  proceed  with  the 
highly  important  human  genome  project  without  risking  the  possibility  that 
it  would  become  an  active  competitor  and  siphon  funding  from  our  other 
vital  programs. 

We  have  established  an  Office  of  Research  on  the  Human  Genome,  headed 
by  a  new  Associate  Director  within  the  Office  of  the  Director  of  NIH.  The 
new  office  will  have  a  coordination  and  integration  function  with  regard  to 
new  as  well  as  ongoing  efforts  within  all  components  of  NIH.     The  Office 
will  have  responsibility  for  development  of  new  proposals  as  well.     We  are 
establishing  an  NIH  Program  Advisory  Committee  on  the  Human  Genome.  We 
intend  to  tap  the  best  minds  in  the  related  disciplines  in  order  to  develop 
scientific  plans  and  administrative  options  for  promoting  rapid  progress  in 
methods  in  mapping  and  sequencing,  and  for  managing  the  wealth  of  information 
emanating  from  these  studies. 

Biomedical  science  has  been  the  source  of  recent  and  spectacularly 

successful  efforts  against  disease  and  disability  during  an  era  of  progress 

unlike  any  previous  period  in  history.     That  progress,  in  turn,  has  opened 

new  vistas  of  challenge  and  opportunities  for  further  conquest.  Lewis 

Thomas  described  the  progress  provocatively  by  saying  that,  "In  no  other 

century  of  our  brief  existence  have  human  beings  learned  so  deeply,  and  so 

2 

painfully,  the  extent  and  depth  of  their  ignorance  about  nature." 
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In  calling  this  statement  to  the  attention  of  audiences  from  time  to 
time,  I  have  paired  it  with  a  quotation  from  Nobelist  Christian  de  Duve, 
who  emphasized  recent  accomplishment  when  he  observes  that,   "Although  it  is 
always  difficult  to  judge  one's  own  time  in  historical  perspective,  one 
cannot  help  the  feeling  that  the  second  half  of  this  century  will  be 
remembered  for  one  of  the  great  breakthroughs  of  human  knowledge- -perhaps 
the  greatest  to  date,  as  it  concerns  the  basic  mechanisms  of  life." 

It  is  from  such  a  platform  that  we  launch  into  the  undiscovered  realm 
of  rich  benefits  from  biomedical  research. 
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INTRODUCTORY  REMARKS* 

by 

James  B.  Wyngaarden,  M.O.** 


First  of  all,  I  have  been  asked  to  make  an  announcement.    Immediately  following 
the  presentation  by  Dr.  Koshland,  Dr.  Wylie  Vale  will  present  the  Mathilde 
Solowey  Lecture  in  the  Neurosciences  in  this  auditorium. 

Following  Dr.  Vale's  presentation,  at  about  5:00  p.m.,  there  will  be  a 
reception  sponsored  by  the  FAES  in  the  2nd  floor  cafeteria  area  of  the  ACRF. 


Welcome  to  the  annual  R.  E.  Dyer  Lecture.  This  lecture  series  was  established 
in  1950  to  honor  the  late  Rolla  Eugene  Dyer  upon  his  retirement  as  Director  of 
the  National  Institutes  of  Health  (NIH). 

Dr.  Dyer  dedicated  34  years  of  service  to  the  U.S.  Public  Health  Service  and 
NIH.    Before  introducing  today's  speaker,  I  would  like  to  share  with  you  some 
highlights  of  Dr.  Dyer's  career. 

His  first  assignment  when  he  joined  the  Public  Health  Service  in  1916  was  to 
conduct  field  studies  of  bubonic  plague  in  New  Orleans.    Five  years  later  he 
came  to  Washington  to  work  in  the  Laboratory  of  Hygiene,  from  which  the 
National  Institute  of  Health  evolved.    He  rose  to  become  director  of  NIH's 
Division  of  Infectious  Diseases,  the  forerunner  of  the  National  Institute  of 
Allergy  and  Infectious  Diseases,  in  1936. 

Dr.  Dyer  made  many  notable  contributions  to  the  field  of  infectious  diseases 
research.    Most  significant  was  his  work  on  endemic  typhus.    After  finding  the 
agent  for  the  disease  in  the  common  rat  flea,  he  showed  how  the  disease  was 
spread  and  helped  develop  a  vaccine  against  it. 

He  also  studied  scarlet  fever,  influenza,  and  Rocky  Mountain  Spotted  fever,  and 
in  1940  showed  that  a  "new  disease"  in  the  United  States  was  in  fact  "Q"  fever, 
previously  found  in  Australia. 

A  respected  administrator  as  well  as  an  eminent  scientist,  Dr.  Dyer  was 
appointed  Director  of  NIH  in  1942.    During  his  8-year  tenure,  he  oversaw  a 
previously  unparalleled  period  of  growth  and  change.    He  organized  the  Division 
of  Research  Grants,  planned  for  construction  of  the  Clinical  Center,  and  helped 
establish  three  new  institutes:    the  National  Heart  Institute,  the  National 
Institute  of  Dental  Research,  and  the  National  Institute  of  Mental  Health.  By 
the  time  he  retired  in  1950,  NIH  had  pluralized  its  name  and  was  well  on  its 
way  to  becoming  the  world's  foremost  center  for  biomedical  research. 


*For  Dr.  Marian  E.  Koshland  on  the  occasion  of  the  annual  R.  E.  Dyer  Lecture 
in  Masur  Auditorium  on  May  18,  1988. 

♦Director,  National  Institutes  of  Health,  Bethesda,  Maryland  20892. 
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In  recognition  of  Dr.  Dyer's  many  significant  contributions  to  NIH,  the  Dyer 
lecturer  is  personally  selected  by  the  NIH  Director,  with  advice  from  his 
senior  scientific  staff.    Each  lecturer  is  an  internationally  recognized 
researcher  whose  scientific  accomplishments  pertain  specifically  to  problems  of 
infectious  diseases. 

Today's  speaker,  Dr.  Marian  Elliott  Koshland,  is  distinctly  worthy  of  that 
honor.    She  currently  serves  as  chair  of  the  Deparment  of  Microbiology  and 
Immunology  at  the  Univers- ~y  of  California,  Berkeley,  and  is  an  esteemed 
immunologist. 

Most  recently,  Dr.  Koshland  has  developed  a  model  system  for  studying  how  an 
immature  cell,  which  has  several  potential  developmental  pathways,  becomes  a 
cell  with  a  specialized  function. 

Particularly  interesting  to  Dr.  Koshland  is  how  hormones  influence  this 
differentiation  process.    Her  model  system  involves  examining  how  binding  of 
the  hormone  interleukin-2  to  B-cell  receptors  signals  the  nucleus  to  turn  on 
certain  genes. 

Dr.  Koshland's  interest  in  immunology  developed  shortly  before  the  end  of  World 
War  II  during  her  junior  year  in  college.    After  graduating  from  Vassar,  sh^ 
attended  the  University  of  Chicago,  where  she  earned  an  M.S.  in  bacteriology 
and  a  Ph.D.  in  immunology.    She  carried  out  postdoctoral  work  at  Harvard 
Medical  School. 

Subsequently,  she  worked  briefly  with  the  Manhattan  District  Atomic  Bomb 
Project  in  Oak  Ridge,  Tennessee,  and  then  at  Brookhaven  National  Laboratory  in 
Upton,  New  York. 

She  began  working  at  Berkeley  in  1965,  and  for  many  years  concentrated  on 
studying  the  sturcture  and  specificity  of  antibodies.    In  1970,  she  was 
promoted  to  Professor  of  Immunology. 

In  the  early  1970s  she  discovered  a  new  structural  protein  in  a  particular 
class  of  antibodies.    The  discovery  of  this  protein,  since  named  the  J  chain, 
signalled  an  important  contribution  to  immunology  and  a  significant  point  in 
her  career. 

Dr.  Koshland's  continuous  work  on  the  J  chain  since  its  discovery  has  earned 
her  worldwide  recognition  as  a  J-chain  expert  (and  the  nickname  "Dr.  J").  She 
has  found  that  the  J  chain  helps  link  basic  y-shaped  ar.-ibody  units  into  larger 
immunoglobulins.    In  her  model  system  of  differentiation,  she  is  studying  how 
hormone  binding  turns  the  J  chain  gene  on. 

Among  other  honors  and  achievements,  Dr.  Koshland  is  a  member  of  the  National 
Academy  of  Sciences  and  past  president  of  the  American  Association  of 
Immunologists.    She  has  served  on  the  President's  Biomedical  Research  Panel  and 
the  National  Science  Board  of  the  National  Science  Foundation.    For  her 
distinguished  service  to  NIH — i ncluding  membership  on  both  the  Advisory 
Committee  to  the  Director,  NIH,  and  NIAID's  Allergy  and  Immunology  Study 
Section—she  received  the  NIH  Merit  Award.    She  is  also  a  past  and  present 
editorial  board  member  of  several  leading  biomedical  journals. 


INTRODUCTORY  REMARKS* 
by 

James  B.  Wyngaarden,  M.D.** 


Once  again  the  Foundation  for  Advanced  Education  in  the  Sciences  has 
performed  a  valuable  service  for  the  NIH  community,  and  through  it  to 
science  in  general  by  arranging  for  this  colloquium  on  scientific 
authorship,  a  subject  of  interest  and  importance  to  all  of  us. 

More  than  most  professional  activities,  biomedical  research  is 
dependant  upon  published  literature.     The  principal  channels  of  communica- 
tion among  investigators  in  the  biosciences  are  the  columns  of  the  two  to 
three  thousand  scholarly  journals  in  which  reports  of  biomedical  research 
are  published.     Scientific  publication  is  both  a  mechanism  for  communicating 
new  results  and  a  contribution  to  a  priceless  repository  of  data,  which 
later  may  be  retrieved  and  used  in  new  ways  that  had  not  been  considered  at 
the  time  of  original  publication.     Such  publication  is,  in  fact,  a  part  of 
the  research  process  itself,  for  there  is  validity  in  the  well-worn  aphorism 
that  "research  is  not  completed  until  a  report  of  its  results  has  been 
published. " 

In  his  book  "Megatrends,"  John  Naisbett  claimed  that  six  to  seven 
thousand  scientific  articles  are  written  each  day,  and  that  scientific  and 
technical  information  increases  at  the  rate  of  13  percent  each  year.^  He 
was  referring  to  all  scientific  disciplines,  but  the  expansion  in  the 
biosciences  is  keeping  pace  if  not  surpassing  other  disciplines  in  the 
number  of  scientific  articles  published.     It  is  fortunate  that  new  advances 
in  computer  and  communications  technologies  are  helping  us  to  make 
increasing  use  of  the  valuable  content  of  the  information  explosion. 


"Presented  at  the  Foundation  for  Advanced  Education  in  the  Sciences 
Colloquium  on  Scientific  Authorship:  Rights  and  Responsibilities, 
Lipsett  Auditorium,  Bethesda,  Maryland,  May  31,  1988. 

""Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


The  momentum  of  discovery  in  science,  even  in  this  time  of  remarkable 
progress,   is,  as  always,  dependent  upon  new  increments  of  knowledge  that 
lead  to  better  understanding  of  larger  questions.     They  are  the  basic 
materials  from  which  ultimately,  through  refinement  and  combination  with 
other  findings,   important  fundamental  insights  can  be  gained,  or  new  means 
of  treatment,  diagnosis  or  prevention  will  be  developed.     In  dealing  with 
the  rapidly  expanding  volume  of  information  the  investigator  must  exercise 
critical  evaluative  judgements.     The  significance  of  such  clues  as  the 
scientific  reputation  of  the  authors  and  of  the  journal  becomes  more 
critical  when  the  range  of  readily  available  material  is  greatly  expanded. 
Some  have  warned  of  the  danger  that  a  kind  of  Greshams  law  can  operate  in 
the  forums  where  scientific  information  is  exchanged  to  the  detriment  of 
essential  communication. 

Scientific  communication  is  a  continuing  activity.     As  the  body  of 
knowledge  about  a  given  subject  matures,   it  constantly  is  being  refined  in 
a  process  driven  by  the  flow  of  new  in  "ormation.     The  channels  for  this 
information  must  be  kept  clear  of  the  spurious  so  that  the  genuine  can  flow 
without  impediment.     A  cogent  observation  on  this  subject  was  by  a  modern 
novelist  who  wrote,  "When  you  trade  in  information  (as  contrasted  with 
knowledge),  you  have  stock  that  has  a  very  short  shelf  life.     Unlike  brandy, 
information  cheapens  with  age."''     Ironically,  one  of  the  prime  functions  of 
scientific  communications  is  to  modify  and  correct  that  which  already  has 
been  communicated. 

Again  I  will  emphasize  the  thought  that  communication  among  scientists 
is  an  integral  part  of  research  activity.     It  would  virtually  be  impossible 
today  for  an  investigator  to  pursue  successfully  a  research  question  from 
its  conception  to  its  fruition  without  reference  to  undistorted  and  complete 
records  of  the  work  of  other  scientists. 

Thus,  the  avoidance  of  contamination  is  as  important  in  channels  of 
scientific  communications  as  it  is  in  the  laboratory.     To  that  end,  the 
FAES  has  served  the  cause  of  biomedical  research  by  arranging  for  the 
exchanges  that  will  follow  today. 
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REMARKS* 
by 

James  B.  Wyngaarden,  M.D.** 

When  the  NIH  Honor  Awards  Ceremony  was  held  last  year  we  were 
looking  forward  to  the  closing  months  of  a  full  and  varied  schedule  of 
events  held  in  observance  of  our  centennial.     My  remarks  preceding  the 
awards  in  the  1987  ceremony  consisted  mainly  of  references  to  some  of 
the  individuals  whose  accomplishments  have  become  valued  components  of 
the  tradition  we  inherit.     One  purpose  of  discussing  these  bits  of 
history  was  to  provide  a  foretaste  of  the  challenges  and  excitement  to 
come  in  the  second  century  of  the  NIH.     In  focusing  on  highlights  of  the 
past,  however,  there  is  always  the  possibility  we  may  not  see  clearly 
the  significance  of  the  events  in  which  we  currently  are  involved. 

As  members  of  a  community  such  as  ours  it  is  not  unusual  that  we 
sometimes  are  given  to  regarding  one  or  another  passage  in  our  institu- 
tion's history  as  the  Golden  Age,  and  to  view  the  current  scene  less 
favorably.     This  phenomenon  was  commented  upon  by  MIT  Dean  George 
Russell  Harrison,  who  explained  that  certain  periods  in  history  appear 
golden  from  a  distance  because  the  intervening  years  absorb  the  blue  and 
indigo  hues . * 

The  message  of  this  award  ceremony,  however,  is  one  of  assurance 
that  the  people  of  NIH  continue  to  perform  with  the  remarkable  ability 
and  dedication  that  through  the  years  have  been  responsible  for  our 
finest  hours  of  accomplishment.     The  message  is  also  one  of  optimism 
about  what  can  take  place  in  the  years  ahead,  a  message  made  even 
stronger  by  the  fact  that  those  who  will  receive  awards  today  are  merely 
representative  of  the  many  who  are  equally  as  deserving. 


*Presented  at  the  NIH  Honors  Awards  Ceremony, 
Bethesda,  Maryland,  June  6,  1988. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


I  call  your  attention  to  the  printed  program  for  this  ceremony.  In 
the  program  are  listed  the  recipients  of  today's  awards,  toe       ar  with 
the  formal  statement  as  to  why  each  honor  is  being  given.     Since  the 
citations  will  not  be  read  from  the  platform,  you  may  wish  to  follow 
along  as  the  awards  are  handed  out . 

Taken  together  these  citations  outline  the  range  and  variety  of 
the  activites  of  the  personnel  of  this  remarkable  institution.  Individu- 
ally they  speak  of  the  enthusiasm  with  which  the  people  of  NIH  go  about 
performing  their  personal  part  of  the  vastly  important  task  to  whxch  we 
have  g     en  ourselves. 

Permit  me  to  tell  you  a  bit  about  the  awards  we  will  be  presenting 
today . 

The  NIH  Director's  Award  recognizes  superior  performance  or  special 
efforts  significantly  beyond  the  regular  duty  requirements,  and  directly 
relates  to  carrying  out  the  NIH  mission.     There  are  three  general 
categories  of   performance  for  which  Director's  awards  are  given: 
included  in  the  first  are  intramural  activities  of  a  scientific  or 
medico   nature;  extramural  and  administrative  activities  are  the  subject 
of  a  second  c=  :egory  of  awards;  and  the  third  recognizes  technical, 
clerical,  and  other  support  services. 

Outstanding  Service  Medals  are  awarded  to  officers  in  the 
Commissioned  Corps  of  the  U.  S.  Public  Health  Service  who  have  either 
demonstrated  outstanding  continuous  leadership  in  car:    ing  out  the 
mission  of  the  PHS;  or  have  performed  a  single  accomplishment  wnich  has 
had  a  major  effect  on  the  health  of  the  nation;  or  have  performed  a 
heroic  act  resulting  in  the      eservation  of  health  or  property. 

The  NIH  EEO  Award  of  the  year  is  given  to  the  recipient  selected 
from  NIH  personnel  who  received  EEO  Special  Achievement  Awards  in  their 
major  organiz   z ional  component  during  the  preceding  calendar  year. 
Selection  factors  include  the  candidates'  on-the-job  employment  opportu- 
nity contributions,  al - o  cc     ributions  made  when  such  activities  are 
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unrelated  to  performance  of  appointed  position  requirements.  Other 
selection  factors  include  outside  activities,  and  the  scope  of  the 
impact  of  their  EEO  contributions  on  their  own  organization  and  on  the 
NIH  as  a  whole. 

A  special  award  is  made  in  recognition  of  the  efforts  and 
achievements  of  the  late  Harvey  J.  Bullock,  Jr.     All  NIH  employees 
except  EEO  program  leaders  are  eligible  for  consideration  for  the 
Bullock  award  on  the  basis  of  their  individual  efforts  in  furthering 
equal  opportunity,  for  their  efforts  in  establishing  or  strengthening 
communication  between  employees  and  management  in  furtherance  of 
excellence,  equality  or  equity  of  employees,  contributions  that  have 
increased  the  sensitivity  of  management  to  employee  concerns,  or 
activities  that  have  had  an  impact  on  upward  mobility  efforts. 

At  the  opening  of  my  remarks  I  mentioned  the  NIH  centennial 

celebration  and  noted  the  challenges  we  face,  now  that  we  are  well 

launched  into  the  second  century.     With  this  thought  in  mind  I  will 

close  with  an  anecdote  told  by  President  John  F.  Kennedy,  when  just  a 

month  before  his  death  he  addressed  the  Assembly  observing  the  Centennial 

of  the  National  Academy  of  Sciences.     He  spoke  of  the  urgency  of  going 

about  the  business  of  research,  particularly  basic  research,  and  he  told 

the  story  of  how  the  "great  French  Marshal  Lyautey  once  said  to  his 

gardener:  "Plant  a  tree  tomorrow,"  and  the  gardener  said,  "It  won't  bear 

fruit  for  a  hundred  years."     "In  that  case,"  Lyautey  said  to  the  gardener, 

"plant  it  this  afternoon."     That  is  also  a  message  for  the  second  century 

2 

of  science  for  health. 
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OPENING  REMARKS* 
BY 

James  B.  Wyngaarden* 


It  is  likely  that  many  persons  in  this  room  belong  to  an 
unreasonable  number  of  organizations,  and  probably  at  one  time 
or  another  each  of  us  has  vowed  to  resign  at  least  half  of  his 
or  her  current  memberships.    knowing  that  this  is  true  of  those 
who  have  gathered  here  tells  me  that  you  see  a  serious  purpose 
for  the  NIH  Alumni  Association  and  are  willing  to  devote  time 
YOU  CANNOT  afford  to  its  objectives. 

For  that  reason  I  am  especially  pleased  to  have  an 
opportunity  to  express  my  gratitude  for  the  unselfish  and 
persistent  efforts  that  have  brought  us  to  this  point  in 
organization  of  an  international  nih  alumni  association. 
Although  on  many  occasions  we  have  remarked  on  the  similarities 
between  nih  and  institutions  of  higher  learning,  i  must  say  that 
forming  an  alumni  association  here  does  not  fit  readily  into  any 
existing  academic  pattern. 


"Presented  at  the  first  meeting  of  the  Washington  Area 
Chapter  of  the  NIH  Alumni  Association  at  The  Cloisters, 
Bethesda,  Maryland,  June  9,  1988. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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The  first  NIH  Alumni  reunion  was  held  April  1975.  All 
concerned  felt  the  event  was  successful,  particularly  as  a 
pioneering  venture.    in  its  closing  hours  a  meeting  was  held  for 
the  purpose  of  creating  a  permanent  organization.    officers  were 
elected  and  they  were  given  access  to  a  mailing  list  of  some 
5000  names  that  had  been  developed  in  the  course  of  planning  for 
the  homecoming.   the  decision  was  made  to  publish  a  newsletter, 
and  in  time  one  was  developed  that  was  produced  on  an  irregular 
basis  and  mailed  to  the  alumni  for  whom  we  had  addresses. 
Finally  the  newsletter  was  discontinued,  and  as  a  result  the 
mailing  list  began  to  undergo  the  steady  deterioration  to  which 
all  such  lists  are  prone  when  not  regularly  used.    the  mobility 
of  nih  alumni  is  such  that  a  mailing  list  can  quickly  become 
obsolete  unless  it  is  constantly  updated. 

The  need  for  a  current  listing  became  painfully  apparent 
when  we  decided  to  hold  an  alumni  reunion  as  one  of  the 
highlight  events  of  the  nih  centennial  observance.    john  eberhart, 
Phil  Chen,  and  their  staffs  took  the  lead  in  what  turned  out  to 
be  a  substantial  task,  the  de  novo  identification  of  7,000  nih 
alumni,  complete  with  addresses.    this  basic  centennial  list 
augmented  by  the  addition  of  names  picked  up  at  the  reunion  will 
give  the  Association  a  valuable  foundation  on  which  to  build. 
Further,  I  understand  that  an  arrangement  is  being  developed 
with  the  Division  of  Personnel  Management  so  that  we  can  keep  up 
with  new  alumni.    at  the  time  of  their  departure  each  person  who 
leaves  the  nih  will  be  given  a  brief  statement  about  the  alumni 
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Association,  and  will  be  asked  if  they  wish  to  join  or  if  they 
WISH  to  leave  an  address  for  receiving  additional  information 
about  the  association,   as  the  list  grows  it  is  increasingly 
important  that  it  be  used,  if  not  for  a  formal  newsletter,  at 
least  for  mailings  on  a  more  or  less  regular  basis.    the  lesson 
from  our  first  attempt  to  set  up  an  nih  alumni  organization  is 
that  it  must  be  active  if  it  is  to  live. 

This  meeting  is  an  encouraging  sign  of  active  life,  for 
with  the  establishment  of  the  washington  area  chapter  a  key  and 
essential  step  has  been  taken  toward  the  creation  of  an  overall 
organization. 

When  local  alumni  chapters  have  been  established  in  cities 
throughout  the  country  and  elsewhere,  it  will  become  possible  to 
open  highly  useful  and  uniquely  oriented  channels  of  communica- 
tions with  our  alumni,  who,  in  fact,  constitute  an  important 
segment  of  the  biomedical  research  community.    through  such 
channels  we  will  be  able  to  carry  on  full  discussions  with 
persons  outside  of  government,  who  know  and  understand  nih  and 
can  give  frank  advice  to  us  on  such  issues  as  health  policy  and 
its  application  to  research,  disease  prevention,  disease  control 
and  biotechnology.    the  linkages  can  also  serve  in  helping  us  to 
keep  up  with  the  career  progress  and  accomplishments  of  our 
former  co-workers.    this  information  is  interesting  to  all  of 
us,  and  on  occasion  is  highly  useful  as  we  seek  to  explain  to 
the  Congress  and  the  Administration  the  worth  of  certain  of  our 
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ROGRAMS  SUCH  AS  INTRAMURAL  TRAINING.     IT  NOW  IS  DIFFICULT,  IF 
NOT  IMPOSSIBLE,  TO  OBTAIN  IN  MORE  THAN  FRAGMENTS  OF  INFORMATION 
ABOUT  OUR  FORMER  COLLEAGUES,     FURTHER,  THE  LOCAL  CHAPTERS  CAN  BE 
OF  INVALUABLE  ASSISTANCE  TO  INTRAMURAL  SCIENTISTS  IN  HELPING  US 
TO  IDENTIFY  YOUNG  AND  PROMISING  RESEARCHERS  WHO  MIGHT  WISH  TO 
STUDY  AND  TRAIN  AT  NIH.     THEY  ALSO  COULD  ACT  ON  OUR  BEHALF  IN 
INTERVIEWING  LOCAL  STUDENTS  Wh     WISH  TO  SPEN     A  SUMMER  OR  A 
SCHOOL  YEAR  AT  NIH,     THEY  ALSO  COULD  BE  OF  GREAT  ASSISTANCE  IN 
SPONSORING  SPECIAL  ZVENTS  IN  DIFFERENT  LOCALITIES.     ALL  OF  THIS 
IN  ADDITION  TO  THE  OPPORTUNITY  SUCH  AN  ORGANIZATION  GIVES  FOR 
OLD  FRIENDS  AND  COLLEAGUES  TO  GET  TOGETHER, 

IN  THE  "IME      iAT  REMAINS,   I  WOULD  BE  HAPPY  TO  ANSWER  ANY 
QUESTIONS  YOU  MAY  HAVE,   PERHAPS  WITH  REGARD  TO  CURRENT  NIH 
ISSUES--FOR  EXAMPLE,  THE  NEW  INITIATIVE  ON  "HE  HUMAN  GENOME  OR 

the  new  Office  of  AIDS  Research. 


OPENING  REMARKS:     THE  HEALTH  OF  BIOMEDICAL  RESEARCH  INSTITUTIONS: 

REPORT  OF  THE  REGIONAL  MEETINGS 


INTRODUCTION 

o        Good  Morning.     Before  moving  on  to  the  business  of  the 
day,  it  is  a  pleasure  to  welcome  several  new  members  of 
the  Advisory  Committee.     Joining  us  today  are: 

oo      Mr.  Peter  Preuss,  President,  Preuss  Foundation, 
Inc . 

oo      Dr.  Peter  H.  von  Hippel,  Professor  of  Chemistry, 
Institute  of  Molecular  Biology,  University  of 
Oregon 

oo      Dr.  Helen  K.  Grace,  Program  Director,  W.K.  Kellogg 
Foundation 

o  I  would  also  like  to  take  this  opportunity  to  express  my 
appreciation  to  Dr.  John  M.  Bishop,  Professor  of 
Microbiology,  University  of  California  at  San  Francisco, 
Dr.  Arthur  C.  Guyton,  Professor  and  Chairman,  Department 
of  Physiology  and  Biophysics,  Medical  Center,  University 
of  Mississippi,  Dr.  David  M.  Kipnis,  Busch  Professor  and 


Chairman,  Department  of  Medicine,  School  of  Medicine, 
Washington  University,  Dr.  Carol  M.  Newton,  Professor 
and  Chairman,  Department  of  Biomatheraatics ,  University 
of  California,  Los  Angeles,  and  Dr.  John  Urquhart, 
President,  APREX  Corporation,  Palo  Alto  who  are 
attending  their  last  meeting  after  having  contributed 
greatly  to  the  work  of  this  Committee  for  the  past 
several  years. 

Also,  participating  fc    the  first  time  as 
representatives  of  their  respective  National  Advisory 
Councils  are: 

oo      Dr.  Mary  0.  Amdur,  Energy  Laboratory  and  Department 

of  Applied  Biological  Sciences,  MIT  (National 
Advisory  Environmental  Health  Sciences  Council) 

oo  Dr.  Charles  D.  Bluestone,  Director,  Department  of 
Otolaryngology,  Children's  Hospital  of  Pittsburgh 
(National  Advisory  Neurological  and  Communicative 
Disorders  and  Stroke  Council) 

oo      Dr.  James  L.  Boyer,  Director,  Division  of  Digestive 
Diseases,  Yale  University,  School  of  Medicine 
(National  Diabetes  and  Digestive  and  Kidney 
Diseases  Advisory  Council) 
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oo      Dr.  John  T.  Flynn,  Professor,  Bascom  Palmer  Eye 
Institute  (National  Advisory  Eye  Council) 

oo      Dr.  Doris  A.  Howell,  Professor  of  Pediatrics, 

School  of  Medicine,  University  of  California,  San 
Diego  (National  Center  for  Nursing  Research 
Advisory  Council) 

oo      Dr.  William  McHugh,  Director,  Eastman  Dental  Center 
(National  Advisory  Dental  Research  Council) 

oo      Dr.  Palmer  W.  Taylor,  Professor  and  Chairman, 

Department  of  Pharmacology,  School  of  Medicine, 
University  of  California,  San  Diego  (National 
Advisory  General  Medical  Sciences  Council) 

oo      Dr.  Joseph  B.  Warshaw,  Professor  and  Chairman, 

Department  of  Pediatrics,  School  of  Medicine,  Yale 
University  (National  Advisory  Child  Health  and 
Human  Development  Council) 


oo      Dr.  Hans  Weill,  Professor  of  Medicine,  Tulane 

Medical  Center  (National  Heart,  Lung,  and  Blood 
Advisory  Council) 
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In  addition,  I  would  like  to  welcome  two'  additional 
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member^  of  the  Division  of  Research  Resources  National 
Advisory  Council  who  ape  attendi-g  today's  meeting — 
Norman  C.  Francis,  J.D.,  President  of  Xavier  University  fj 


of  Louisiana  and-  Di . — Franklin  — Loow^ — Bean-; — Qchoo-t — erf 


the  National  Advisory  Council  on  Aging,  Dr.  John 
PaDaconstantinou,  Directc      Division  of  Ce       Biology  at 
tne  University  of  Texas  Medical  Branch,  Galveston. 

Before  proceeding  to  our  topic  of  discussion  today,  I 
will  report  briefly  c-   activities  undertaken  and  planned 
as  a  followup  to  our  last  meeting  on  "The  Role  of 
Biomedical  Research  in  Combating  AIDS." 


Since  that  meeting  a  number  of  steps  have  been  taken  to 
strengthen  the  NIH  AIDS  research  program. 

I  have  established  an  Office  of  AIDS  Research  (OAR)  in 
the  Office  of  the  Director  to  act     s  the  focal  point  of 
the  NIH  AIDS  research  effort.     This  office  will 
coordinate  the  NIH  AIDS  research  program;  centralize 
various  AIDS-relate     policy  functions;  and  represent  the 
Director,  NIH,  on  AIDS-related  matters. 


Vo4orinnry  Medicine^  Tuflj  Uiw 


and  a  member  of 


The  Director  of  the  National  Institutes  of  Allergy  and 
Infectious  Diseases,  Dr.  Anthony  S.  Fauci,  will  serve  as 
the  Associate  Director  for  AIDS  Research  and  lead  the 
Office  of  AIDS  Research. 

The  first  meeting  of  the  AIDS  Program  Advisory  Committee 
was  held  on  February  26,  and  served  to  provide  an 
overview  of  the  NIH  AIDS  research  effort.     The  purpose 
of  this  Committee  is  to  advise  the  Secretary;  the 
Assistant  Secretary  for  Health;  the  Director,  National 
Institutes  of  Health;  the  Associate  Director  for  NIH 
AIDS  Research;  and  the  NIH  AIDS  Executive  Committee  on 
long-  and  short-term  planning  to  meet  research  needs  in 
AIDS.     Specifically,  this  Committee  will  review  the 
overall  NIH  AIDS  research  effort  to  ensure  that  it  is 
both  internally  consistent  and  complementary  with 
efforts  taking  place  in  non-Federal  research  settings. 
The  Committee  will  also  provide  advice  on  policy 
questions  and  other  matters  concerning  the  NIH  AIDS 
research  program. 

The  next  meeting  of  the  AIDS  Program  Advisory  Committee, 
planned  for  July  12,  1988,  will  address  the  topic  of  HIV 
vaccine  development  and  testing.     Potential  topics  for 
future  meetings  include:     the  development  and  testing  of 
antiretroviral  therapeutics;  basic  research  related  to 


AIDS;  animal  model  development;  an  examination  of  our 
efforts  in  the  area  of  epidemiology  and  natural  history; 
research  on  opportunistic  d  seases;  and  the  AIDS 
research  infrastructure.     bpecific  dates  and  topics  have 
not  yet  been  selected. 

I  am  also  pleased  to  report  that  NIH  has  made 
significant  changes  in  procedures  to  implement  an 
Accelerated  Solicitation  Awards  Process,   (ASAP)  for  AIDS 
grants,  cooperative  agreements,  and  contracts.  To 
accommodate  the  February  and  March  1987  receipt  dates 
additional  senior  staff  from  NIH  and  ADAMHA  were 
assigned  temporarily  to  the  Division  of  hesearch  Grants 
(DRG)  to  assist  in  identifying  incoming  AIDS 
applications.     This  enabled  prompt  assignments  and 
referrals  to  appropriate  initial  review  groups  and 
awardir  components. 

This  review  schedule  led  to  special  Council  reviews  in 
June,  with  awards  in  August.     These  temporary 
arrangements  are  being  implemented  pending  more 
permanent  assignments  of  additional  resources  and 
incorporation  of  several  modifications  of  current  review 
and  awar-  procedures.     To      rther  expedite  reviews,  DRG 
is  in  the  process  of  forming  a  large  multidisciplinary 
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AIDS  study  section  capable  of  reviewing  all  facets  of 
basic  and  applied  AIDS  research. 

o        For  award  cycles  starting  in  raid-March,  repeated 

announcements  will  be  published  in  the  NIH  Guide  for 
Grants  and  Contracts  to  inform  prospective  applicants  of 
the  new  receipt  dates  of  January  2,  May  1,  and  September 
1  of  each  year.     Individual  receipt  dates  for  solicited 
activities  will  be  announced  in  specific  Requests  for 
Applications  (RFAs).     Similar  procedures  are  planned  to 
expedite  evaluation  of  AIDS  contracts. 

Human  Fetal  Tissue  Transplantation  Research 

o        This  might  be  a  good  time,  also,  to  describe  briefly  our 
plans  for  addressing  the  issue  concerning  the 
experimental  implant  of  human  fetal  cells  derived  from 
induced  abortions. 

o        In  FY  1987,  the  NIH  supported  116  grants  and  contracts 
involving  human  fetal  tissues  at  an  estimated  cost  of 
$11.2  million.     Only  one  of  these  research  projects 
utilized  human  fetal  tissue  derived  from  induced 
abortions  for  transplantation  into  humans.     That  grant 
was  awarded  to  Dr.  Hans  Sollinger  at  the  University  of 
Wisconsin,  who  has  performed  a  total  of  four  human  fetal 
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islet  cell  transplants.     The  experimental  subjects  are 
still  under  intensive  study. 

Last  fall  NIH  submitted  a  request  to  the  Assistant 
Secretary  for  Health  for  approval  of  a  National 
Institute  of  Neurological  and  Communicative  Disorders 
and  Stroke  (NINCDS)  protocol  involving  transplantation 
of  human  fetal  tissue  derived  from  induced  abortions 
into  the  brain  of  a  patient  suffering  with  Parkinson's 
disease.     This  protocol  would  be  carried  out  in  the 
intramural  research  program  at  the  NIH. 

The  Assistant  Secretary  for  Health  responded  y 
requesting  that  the  NIH  "convene  one  or  more  special 
outside  advisory  committees  that  would  examine 
comprehensively  the  use  of  human  fetal  tissue  from 
induced  abortions  for  transplantation."    Dr.  Windom  also 
withheld  his  app-  ;val  of  the  "proposed  experiment  and 
future  experiments  in  which  there  is  performed 
transplantation  of  human  tissue  from  induced  abortions" 
pending  the  outcome  of  the  outside  assessr  nt. 

While  the  moratorium  on  transplantation  of  human  fetal 
tissue  from  induced  abortions  refers  only  to  future 
research  projects  and  does  not  apply  to  research  already 
in  progress,  Dr.  Sollinger  and  officials  at  his 


institution  have  reached  an  independent  decision  to  halt 
the  research  pending  the  recommendations  of  the  outside 
consultants  requested  by  the  Assistant  Secretary  for 
Health. 

Let  me  emphasize  that  the  restrictions  on  research  do 
not  apply  to  therapeutic  research  using  human  fetal 
tissue  from  spontaneous  abortions  or  stillbirths,  nor  do 
they  apply  to  nontherapeutic  research  uses  of  any 
legally  acquired  human  fetal  tissue. 

To  examine  the  entire  issue  of  experimental  implant  of 
fetal  tissues  derived  from  induced  abortions,  I  am 
establishing  an  Ad  Hoc  Panel  of  Consultants  to  the 
Advisory  Committee  to  the  Director,  NIH.     Twenty  to 
twenty  five  individuals  will  be  asked  to  serve  on  this 
panel  of  consultants.     I  have  asked  Judge  Arlin  Adams  to 
serve  as  the  chairman  of  this  panel.     Judge  Adams 
recently  retired  from  the  bench  on  the  3rd  Circuit  Court 
of  Appeals  in  Philadelphia.     In  addition  to  his 
excellent  judicial  and  legal  reputation,  his  abiding 
interest  in  ethical  and  medical  issues  makes  him  an 
ideal  chairman  for  this  panel  of  consultants.     We  are 
grateful  for  his  willingness  to  take  on  this  difficult 
task. 
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NIH  has  received  from  many  outside  sources  a  substantial 
number  of  nominations  for  the  panel  of  consultants.  All 
nominations  have  been  considered  by  an  internal  steering 
committee,  which  has  recommended  to  me  a  balance  of 
ethicists,  lawyers,  religious  leaders,  and  lay  people, 
as  well  as  scientists  and  physicians.     I  will  soon  be 
consulting  with  the  chairman  to  finalize  panel 
membership.     Dr.  Bernadine  Healy  will  serve  as  a  member 
of  this  panel. 

The  meeting  of  the  consultants  is  tentatively  scheduled 
for  mid-September  and  is  planned  for  3  days  in  length. 
The  first  2  days  will  be  open  to  the  public  and  will 
consist  of  presentations  and  discussion  from  scientific, 
legal,  and  ethics  experts.     In  addition,  we  will 
advertise  in  the  Federal  Register  for  public  testimony 
from  organizations  wishing  to  express  views  on  this 
issue.     Adequate  time  will  be  set  aside  at  the  meeting 
to  hear  this  testimony. 

The  third  day  of  the  meeting  will  be  an  executive 
session  for  the  Panel  of  Consultants  to  formulate  its 
answers  to  the  questions  from  the  Assistant  Secretary  of 
Health  and  to  draft  its  final  report.     We  expect  to 
forward  the  Panel's  report,  after  discussion  at  our  next 
meeting,  to  Dr.  Windom  by  late  fall. 
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OVERVIEW  OF  REGIONAL  MEETINGS 


o        As  many  of  you  know,  at  the  June  15-16,   1987  meeting  of 
the  Advisory  Committee  to  the  Director,  NIH,  we 
initiated  discussion  of  the  health  of  biomedical 
research  institutions  with  the  aim  of  examining  both  the 
general  characteristics  and  the  specific  elements  of  the 
current  Federal  system  of  sponsored  research  that  are 
contributing  to  stability  or  instability  of  biomedical 
research  institutions  and  influencing  the  quality, 
creativity,  and  scientific  productivity  of  the 
biomedical  research  enterprise.     In  an  effort  to  extend 
and  intensify  those  deliberations,  a  series  of  regional 
public  meetings  were  conducted  under  the  auspices  of  the 
Advisory  Committee  to  the  Director,  NIH  on  that  same 
topic.     The  meetings  were  held  during  the  period  of 
November,  1987  to  March,  1988  at  seven  biomedical 
research  institutions  located  in  a  range  of  geographic 
areas  selected  to  facilitate  the  participation  of 
representatives  from  across  the  entire  country.  These 
sites  included: 

oo      University  of  California  at  Los  Angeles 


oo      University  of  California,  San  Francisco 
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oo      New  York  University 

oo      Forsyth  Dental  Center,  Boston 

oo      University  of  Texas  Southwestern  Medical  Center  at 
Dallas 

oo      Emory  University  School  of  Medicine,  Atlanta 

00  Northwestern  University,  Chicago 

1  would  like  to  offer  my  persona,   expression  of 
appreciation  to  the  faculties  and  administrations  of  the 
just  mentioned  schools  for  hosting  our  meetings  and  to 
the  members  of  this  Advisory  Committee  and  the 
representatives  of  the  National  Advisory  Councils  who 
gave  so  generously  of  their  time  in  serving     s  p^nel 
members  to  receive  the  public  testimony  presented  at 
these  meetings. 

The  purpose  of  the  Regional  Meetings  was  two-fold: 

oo      First,  to  provide  current  information  concerning 
the  activities  of  the  NIH  by: 
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describing  the  broad  political  context  in 
which  the  NIH  operates, 

—  discussing  the  Federal  budget  process  as  it 
affects  the  formulation  of  the  NIH  budget 

—  demonstrating  recent  trends  in  the  funding  of 
NIH  programs, 

—  discussing  the  broad  strategies  adopted  by  NIH 
to  meet  emerging  needs,  and 

—  describing  new  NIH  policies  and  programs 
designed  to  achieve  program  objectives;  and 

00  Second,  to  solicit  through  public  testimony  the 
views  of  biomedical  researchers,  university  faculty 
and  administrators,  representatives  of  professional 
societies,  and  other  interested  parties  concerning 
the  impact  of  the  Federal  system  of  sponsored 
research  on  the  health  of  biomedical  research 
institutions . 

1  felt  that  the  first  objective — that  of  informing  the 
scientific  community — was  necessary  since  there  appeared 
to  be  a  growing  discrepancy  between  the  facts  concerning 
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the  policies,  programs,  and  funding  of  the  NIH  and  the 
perceptions  that  have  gained  currency  in  the  scientific 
community  regarding  such  factors. 

I  believe  that  through  our  opening  structured 
presentations,  which  you  have  as  part  of  your  briefing 
mater     _s,  we  were  successful  in  dispelling  some  of  the 
myths  and  misconceptions  that  may  have  been  clouding 
perceptions  and  standing  in  the  way  of  fruitful 
discussion  so  that  we  were  better  able  to  focus  our 
deliberations  on  the  true  nature  of  the  problems 
confronting  us. 

Clearly,  however,  the  major  emphasis  of  these  meetings 
was  on  the  second  objective — that  of  soliciting  the 
views  of  representative  members  of  the  scientific 
community. 

As  you  are  aware,  the  NIH  routinely  strives  to  kee:  ;he 
scientific  community  informed  of  important  new 
developments  and  anticipated  actions  and  att   npts  to 
involve  a  broad  segment  of  that  community  in  decisions 
that  have  clear  implications  for  universities  and  other 
research  institutions. 
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We  felt  that  it  had  become  necessary,  however,  to  make  a 
special,  concerted  effort  to  renew  the  dialogue  and 
strengthen  communications  between  the  NIH  and  the 
constituents  it  serves,  and  to  involve  directly  a 
representative  cross-section  of  that  constituency  in 
planning  the  future  course  of  biomedical  research 
policy. 

It  was  toward  that  end  that  we  devoted  the  major  portion 
of  each  meeting  to  receiving  through  public  testimony 
the  views  of  representatives  of  the  scientific  and 
academic  communities. 

It  was  gratifying  to  note  the  enthusiasm  with  which 
these  members  of  the  scientific  community  and 
professional  organizations  accepted  my  invitation  to 
engage  in  a  frank  exchange  of  views. 

During  the  course  of  the  meetings  we  received  testimony 
from  207  individuals.     The  first  slide  indicates  the 
distribution  of  this  testimony  among  the  seven  meetings. 
[SLIDE  1]     These  public  statements  were  received  from  a 
diverse  group  that  included  postdoctoral  fellows, 
principal  investigators,  department  chairmen,  deans  of 
medical  and  dental  schools,  heads  of  private  firms,  and 
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officers  z.  d  representatives  of  professional  societies 
and  voluntary  health  organizations. 

I  found  these  discussions  to  be  especially  stimulating, 
and  t     y  provided  a  wealth  of  information  and 
suggestions  that  we  will  be  considering  today. 

A  preliminary  anal     is  of  the  testimony  revealed  that 
the  views  and  concerns  addressed  by  the  witnesses 
clustered  heavily  in  about  eight  major  areas.  These 
included:     [SLIDE  2] 

oo      Peer  Review,  including  a  broad  array  of  such  sub- 
issues  as  (1)  the  selection  and  support  of  truly 
innovative  research,  (2)  the  qualifications  and 
selection  of  reviewers,  (3)  the  increasing  workload 
of  study  sections,  (4)  the  excessive  amount  of  time 
involved  in  the  preparation  of  grant  applications 
and  other  administrative  burden^  associated  with 
the  review  process,  and  (5)  the  meaning  and 
usefulness  of  priority  scores. 

oo      Flexibility  and  Continuity  of  ""^search  Funding, 

including  questions  concerning  ( 1 )  the  feasibility 
ana  desirability  of  providing  interim  funding 
pending  fina^  determination  of       competing  renewal 


17 

application  (2)  the  use  of  carryover  support 
through  the  transfer  of  unobligated  balances  for 
use  in  a  subsequent  budget  period  (3)   the  adoption 
of  a  "sliding  scale"  to  provide  partial  funding  of 
a  larger  number  of  research  grants  and  (4)  the 
provision  of  longer  periods  of  grant  support  with  a 
minimum  of  disruption  between  grant  awards. 

oo      Training  and  Career  Development,  including  the  sub- 
issues  of  (1)  establishing  the  needs  that  exist  for 
manpower  development  (2)  the  establishment  of 
adequate  levels  for  stipends  and  (3)  the  special 
needs  for  training  of  clinical  investigators,  with 
much  emphasis  on  Dental  Scientist  Award. 

oo      Research  Facilities,  including  questions  concerning 
(1)  specific  unmet  needs  that  exist  for  research 
facilities  and  scientific  instruments  (2)  the 
appropriate  role  of  the  Federal  government  and  the 
private  sector  in  meeting  these  needs  and  (3)  the 
potential  usefulness  of  various  methods  of 
financing  research  facilities  construction. 

oo      Indirect  Costs,  including  the  perennial  question  of 
how  these  costs  should  be  apportioned  (2)  the 
process  of  negotiating  indirect  cost  rates  (3)  the 
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reasons  for  the  increasing  amounts  consume 
indirect  costs  and  (4)  the  current  practice  and 
future  feasibility  and  desirability  of  usin: 
indirect  costs  to  finance      nstruction  of  research 
facilities . 

Research  Resources,  including  comments  concerning 
support  for  the  Biomedical  Researc.    Support  Grant 
Program  as  a  means  of  meeting  institutional  needs 
not  served  by  other  mechanisms  of  research  support, 
(2)  opportunities  for  the  conduct  of  clinic  1 
research  in  settings  that  provide  an  mtertace 
between  basic  and  clinical  research,  and  (3)  access 
to  human  cells  and  tissues  for  biomedical  research. 

Minori~  es  in  Biomedical  Research,  including  (1) 
views  and  comments  on  the  success  of  such  curr  t 
programs  as  the  Minority  Biomedical  Research 
Support  Program  and  the  Minority  Access  to  Research 
Careers  Program,  and  (2)  suggestions  for  increasing 
the  number  of  well-trained  minority  scientists  in 
biomedical  research. 

Animal  Research  Issues     including  comments  and 
concerns  related  to  (1)  the  perceived  harm  to 
research  caused  by  recent  and  p   ^posed  regulations, 
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(2)  the  cost  of  compliance  with  increased 
regulations,  and  (3)  the  response  of  the  biomedical 
research  community  to  animal  rights  activists. 

For  each  of  these  topic  areas  I  established  an  NIH 
Working  Group  to: 

oo      review  relevant  testimony  on  the  assigned  topic  and 
provide  a  summary  analysis  of  the  views  and 
concerns  expressed  in  that  testimony 

oo      identify  and  describe  the  salient  features  of  the 
major  issues  and  concerns  within  the  topic  area 

oo      provide,  through  discussion  of  pertinent  background 
information,  a  historical  perspective  and  context 
to  set  the  stage  for  discussion  of  the  relevant 
issues,  and 

oo      suggest,  where  possible,  policy  options  for 

consideration  in  responding  to  suggestions  growing 
out  of  these  regional  meetings 

As  you  will  notice,  the  reports  of  these  Working  Groups 
form  the  framework  for  this  meeting. 
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oo      To  further  facilitate  our  deliberations,  we  have 
selected  individuals  to  serve  as  discussants  for 
each  of  these  reports  before  opening  the  topic  for 
general  discussion  by  this  Committee. 

In  addition  to  these  major  clusters  of  interest  and 
concern,  the  testimony  touched  upon  a  wide  range  of 
other  topics  of  special  interest  to  the  public 
witnesses.     For  instance: 

oo      Several  witnesses  spoke  to  the  success  and 
importance  of  the  Small  Business  Innovation 
Research  (SBIR)  Program  and  offered  suggestions  for 
further  strengthening  and  increasing  the 
effectiveness  of  this  program. 

oo      Many  witnesses  urged  that  increasing  emphasis  be 
placed  on  such  specific  disciplines,  specialties 
and  diseases  as  organic  chemistry,  biomedical 
engineering,  radiology,  nutrition,  transfusion 
medicine,  nursing  research,  dental  research, 
diabetes,  and  rehabilitation  research. 

oo      Several  speakers  stressed  the  important 

contributions  that  medical  information  systems  make 
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to  research  and  medical  care  and  urged  the 
additional  investment  in  medical  library  systems. 

oo      And,  a  number  of  witnesses  described  the  special 
needs  and  plight  of  such  organizations  as  small 
schools  and  hospital  laboratories,  private  research 
institutions,  and  small  companies. 

Against  this  backdrop  I  would  like  to  move  now  to  the 
reports  of  the  chairpersons  of  the  Working  Groups,  the 
remarks  of  the  discussants,  and  general  discussion  of 
the  issues  that  have  been  raised  for  consideration 
today. 


REMARKS* 
by 

James  B.  Wyngaarden,  M.D.** 

It  is  with  great  pleasure  that  I  bring  you  sincere  congratulations 
from  the  National  Institutes  of  Health  on  this  the  hundredth  anniversary  of 
the  opening  of  the  Marine  Biological  Laboratory.     Personally  and  on  behalf 
of  my  NIH  colleagues  I  extend  warmest  wishes  to  you,  Harlyn,  as  you,  the 
trustees,  and  your  talented  colleagues  enter  a  second  century  of  the 
remarkably  productive  research  for  which  MBL  is  known  throughout  the 
scientific  community. 

The  events  that  you  have  held  and  that  are  yet  to  take  place  in 
commemoration  of  your  Centennial  are  impressive  indeed.  You  have  developed 
a  rich  schedule  of  activities  appropriate  to  the  MBL  and  the  nature  of  the 
anniversary. 

My  recent  experience  at  the  NIH  has  made  me  somewhat  of  a  specialist 
on  centennials.     Less  than  six  weeks  ago  we  held  our  final  Centennial 
observance  in  an  extensive  series  that  began  in  October  of  1986.     As  I  have 
participated  in  centennial  activities  I  continue  to  be  impressed  with  the 
thought  that  there  is  something  remarkable  about  the  1880s- -the  period  in 
history  on  which  observances  such  as  yours  and  ours  have  focused  attention. 
It  was  a  time  of  unusual  ferment  in  the  sciences  when  the  ideas  of  giants, 
such  as  Koch,  Pasteur,  Lister  and  Darwin,  resounded  throughout  science  and 
stimulated  research  activity  to  unprecedented  levels.     Scientists  who 
understood  that  they  lived  in  a  time  of  important  beginnings  took  the  lead 
in  establishing  institutions  to  foster  scientific  inquiry.     For  example, 
both  the  National  Institutes  of  Health  and  the  Pasteur  Institute  were 
established  in  1887.     That  was  also  the  time  when  one  of  our  nation's  major 
scientific  institutions,  the  American  Physiological  Society,  had  its 


^Presented  at  the  Marine  Biological  Laboratory  Centennial 
Celebration  in  Woods  Hole,  Massachusetts,  July  17,  1988. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


beginning.     The  Congress  passed  legislation  in  1887  establishing  federally 
supported  Agricultural  Experiment  Stations,  the  first  time  substantial 
Federal  support  was  provided  for  research  of  any  kind.     In  the  same  year 
the  National  Association  of  State  Universities  and  Land  Grant  Colleges  was 
organized.     The  concept  from  which  the  MBL  was  formed  in  1     8  was  developed 
from  the  same  vision,  optimism,  and  confidence  that  were  inspiring  the  new 
scientific  and  academic  ventures  of  the  1880s. 

Although  there  was  increasing  convergence  in  the  research  interests  of 
the  MBL  and  the  NIH,   it  was  50  years  before  they  began  collaborative 
efforts.     The  earliest  grant  award  to  MBL  that  we  can  find  in  our  records 
was  made  by  the  National  Cancer  Institute  in  1939,  five  years  before  it 
became  a  part  of  the  NIH.     The  award  was  for  $4,600  and  it  was  made  to  Paul 
S.  Henshaw.     At  this  time  16  grant  awards  from  5  institutes  are  being 
funded  at  an  annual  total  of  about  $2.25  million. 

Earlier  I  spoke  of  the  excitement  and  scientific  ferment  of  the  1880s. 
In  many  ways  the  current  decade  is  similar.     Giant  leaps  in  the  understanding 
of  biology  at  the  molecular  level  are  illustrative  of  today's  accomplish- 
ments, and  provide  the  basis  for  future  accomplishment.     The  bright  promise 
of  substantial  progress  in  the  neurosciences  is  of  special  significance  to 
MBL. 

As  you  enter  the  second  century  of  the  exploration  of  life  by  members 
of  your  distinguished  and  unique  institution,  I  am  happy  to  join  with  your 
many  friends  and  admirers  in  wishing  you  the  success  you  so  richly  deserve. 


REMARKS" 
by 

James  B.  Wyngaarden,  M.D.** 

I  enjoy  participating  in  NIH  awards  ceremonies.     It  is  a  pleasant 
duty--more  a  fringe  benefit--of  the  position  of  Director  to  be  privileged 
to  represent  the  NIH  community  in  expressing  our  esteem  and  gratitude  to 
those  of  our  number  who  are  receiving  deserved  recognition. 

A  major  aspect  of  the  mission  of  the  Office  of  the  Director  is  to 
provide  essential  support  for  the  programs  of  the  Bureaus,   Institutes  and 
Divisions.     Consequently,  many  of  today's  awards  are  given  in  recognition 
of  behind-the-scenes  accomplishments.     But  even  though  they  are  not  always 
highly  visible,   such  support  activities  are  no  less  significant  than  the 
better  known  achievements  they  have  helped  to  bring  about,  and  in  some 
instances  have  made  possible.     Wherever  one's  assignment  may  be,  each  of 
us  needs  to  remember  that  what  we  do,  and  how  we  go  about  it,  makes  a 
difference.     This  is  especially  true  of  the  personnel  of  the  OD. 

Much  of  what  is  done  in  the  Office  of  the  Director  is  at  the  boundary 
between  the  totality  of  NIH  and  the  rest  of  the  Federal  Government,  as  well 
as  the  American  people.     Our  ability  to  serve  effectively  depends  in  part 
upon  the  trust  and  confidence  that  we  have  earned  among  our  NIH  colleagues 
as  we  have  worked  day  by  day  with  them  through  all  seasons.     The  other 
component,  essential  to  our  effectiveness  at  the  boundary,   is  determined  by 
the  nature  and  content  of  our  relationships  with  other  parts  of  the  PHS , 
the  DHHS,  other  Departments,  the  Congress,   the  scientific  community,  the 
public  media  and  the  public  at  large. 


^Presented  at  the  OD  Honor  Awards  ceremony, 
Lipsett  Auditorium,  September  14,  1988. 
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One  of  the  fundamental  responsibilities  of  the  Office  of  the  Director 
is  the  nurture  and  maintenance  of  the  highest  standards  of  excellence  in 
all  aspects  of  our  programs.     For  example,  we  have  given  high  priority  to 
finding  ways  for  assuring  our  continued  ability  to  recruit  and  retain  the 
finest  scientists  in  our  intramural  research  programs. 

Obviously,  the  level  of  salary  we  can  offer  our  intramural  scientists 
is  high  on  the  list  of  concerns,  and  various  plans  have  been  put  forward  to 
remedy  the  situation.     But  such  plans  do  not  just  "happen."     Personnel  at 
many  different  levels  of  responsibility  and  in  different  offices,   such  as 
the  Division  of  Personnel  Management  and  the  Division  of  Financial  Manage- 
ment, were  involved  in  the  assembly  and  refinement  of  the  materials  that 
were  prepared  in  support  of  our  case  for  salary  improvement.     We  can  be 
sure  that  much  more  background  documentation  and  justification  will  be 
required  for  each  forward  step.     This  kind  of  work  may  lack  the  aura  and 
excitement  of  involvement  in  some  pioneering  laboratory  but  its  outcome  may 
be  of  more  importance  to  the  advancement  of  science. 

Our  representations  about  the  need  to  improve  the  salaries  of 
scientists  reached  the  White  House,  and  in  part  were  responsible  for  the 
issuance  of  the  so-called  "privatization"  proposal  as  one  means  for 
improving  our  competitive  position. 

However,  the  level  of  salary  is  not  the  only  consideration.     For  many 
scientists,  other,  less  tangible,  negative  factors  are  important- -matters 
such  as  long  delays  in  providing  supplies,  and  excessive  procedural 
requirements  that  can  frustrate,  dampen  and  retard  progress.     The  Office  of 
Research  Services  was  established  to  ameliorate  some  of  these  problems  and 
20  of  the  persons  to  receive  awards  are  in  the  ORS. 

C.  Northcote  Parkinson,  whose  law  about  mediocrity  is  well  known, 
commented  on  government  operations  by  asserting  wryly  that  during  World  War 
"The  British  System  of  accounting  was  in  itself  worth  an  army  corps  on  the 
other  side."^ 
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This  is  not  to  suggest  that  accounting  should  be  abolished,  but  the 
reference  brings  to  mind  an  inherent  problem  in  the  operation  of  government 
agencies,  particularly  agencies  such  as  the  NIH.     We  have  an  unquestioned 
obligation  to  be  fully  accountable  for  public  funds.     At  the  same  time,  our 
mission  requires  us  to  nurture  creativity  and  minimize  cumbersome  process. 
Thus  the  basic  operating  philosophy  of  the  OD  can  take  us  to  the  borders  of 
comfortable  bureaucracy  just  as  B/I/D  science  can  take  us  to  the  outer 
limits  of  knowledge.     Some  of  us  are  as  challenged  to  achieve  excellence  in 
such  matters  as  designing  and  using  our  management  data  systems  as  others 
are  to  design  and  carry  out  fruitful  research.     It  is  entirely  appropriate 
that  some  of  our  awards  today  are  made  for  outstanding  performance  in 
financial  management,  personnel  administration,  and  grants  management.  In 
different  ways  each  of  us  is  challenged  to  excellence  and  creativity,  and 
this  pursuit  defines  the  environment  of  NIH. 

In  the  early  1920s  Nobel  Laureate  Robert  Millikan,  newly  appointed  as 
head  of  the  California  Institute  of  Technology,  spoke  of  the  critically 
important  role  of  such  an  environment  when  he  advanced  the  idea  that 
"creative  men  (and  women)  arise  spontaneously  in  an  atmosphere  in  which 
creative  men  (and  women)  exist  and  in  general  nowhere  else." 

To  all  of  our  awardees,  I  offer  on  behalf  of  their  fellow  workers,  and 
officially  for  the  NIH,  our  thanks  for  jobs  well  done,  and  my  heartiest 
congratulations  to  them,  to  their  friends,  and  to  their  families. 


REFERENCES 


Park  inson,  C.  Northcote,  The  Law  and  the  Profits,  Houghton  Mifflin  Co. , 
Boston,  1960,  p.  133. 


Everhart,  Thomas  E.  Inaugural  Address  as  President  Cal  Tech,  summer  1988 
issue  of  Engineering  and  Science,  Pasadena,  California,     p.  6. 


5  5  I 

REMARKS-* 
BY 

JAPES  B.  WYNGAARDEN,  M.D,** 


It  is  my  pleasure  to  reinforce  the  welcome  that  has  been  extended 
to  you  in  the  earlier  ceremonies,  and  to  add  a  special  word  of 
greeting  at  this  symposium  on  niehs  research  highlights,   i  speak  for 
all  of  the  national  institutes  of  health  when  i  tell  you  how  pleased 
and  honored  we  are  that  this  meeting  of  the  directors  of  participating 
Institutions  of  the  International  Program  on  Chemical  Safety  is  being 
held  at  the  headquarters  of  the  niehs. 

nih  has  a  long  history  of  international  collaboration  and 
especially  with  the  world  health  organization  and  i  will  take  this 
opportunity  to  salute  who  on  the  occasion  of  its  fortieth  anniversary. 
The  results  of  WHO'S  efforts  have  been  profound.  Enigmas  of  science 

ARE  BEING  SOLVED  AS  RESEARCHERS  FROM  MANY  NATIONS  POOL  THEIR  KNOWLEDGE 
AND  EFFORTS,  PROVIDING  THE  BASIS  FOR  NEW,  APPROPRIATE  TECHNOLOGIES  FOR 
DISEASE  PREVENTION  AND  CONTROL.     IN  ADDITION  TO  THE  OTHER  ACTIVITIES 
IN  WHICH  WE  HAVE  JOINED  FORCES  WITH  WHO,  CONSTITUENT  UNITS  OF  THE  NIH 
ACT  AS  COLLABORATING  WHO  CENTERS  IN  SIXTEEN  DIFFERENT  AREAS 


'Presentation  at  the  Meeting  of  Directors  of  Participating 
Institutions  ILO/UNEP/WHO  of  the  International  Program  on  Chemical 
Safety  (IPCS),  at  NIEHS,  Research  Triangle  Park,  North  Carolina, 
September  16,  1988. 

**D i rector,  National  Institutes  of  Health,  Bethesda,  Maryland. 


of  health- related  concerns  including  such  topics  as  research  0!  the 
Health  of  the  Elderly ,  Diabetes  Research,  Information  and  Education, 
Applied  Biosafety  Programs  and  Research,  Research  and  Training  in  the 
Neurosciences  and  AIDS.   And  since  1975  NIEHS  has  been  a  WHO 
Collaborating  health  Center  for  Environmental  Health  Effects,  Under 
that  program  one  of  our  functions  is  to  provide  continuous  support  for 
the  IPCS.  Among  NIEHS  activities  in  this  capacity  has  been 
participation  in  review  of  the  format  and  cort~\ts  of  brief  health  and 
Safety  Guides  for  Environmental  Chemicals,  participation  in  wopking 
groups  to  advise  who  and  ipcs  on  priority  setting  of  chemical  or 
health  evaluations,  and  the  provision  of  advice  and  scientific 
expertise  to  who  and  ipcs.  the  collaborating  center  relationships 
have  provided  the  framework  for  an  exchange  of  scientific  information 
on  health  issues  and  biomedical  problems  of  importance  to  both 
developing  and  industrialized  countries. 

There  has  been  increasing  concern  throughout  the  world  about  the 
extent  to  which  chemicals  in  the  environment  may  contribute  to  the 
occurrence  of  disease.  growth  in  industrial  and  commercial 

ACTIVITIES,  RAPID  A.  DERATION  OF  I NDUSTR I AL I ZAT 1 jN  IN  DEVELOPING 
COUNTRIES,  ANT  HIGHLY  PUBLICIZED  ACCOUNTS  OF  CHEMICAL  DISASTERS  HAVE 
EXACERBATED  THIS  CONCERN.     IT  IS  IMPORTANT  THAT  PROGRAMS  SUCH  AS  THE 
IPCS  CONTINUE  TO  TAKE  A  LEADING  ROLE  IN  THE  COORDINATION  AND 
DEVELOPMENT  OF  MULTILATERAL,  INTERNATIONAL  EFFORTS  DEALING  WITH 
ENVIRONMENTAL  HEALTH  PROBLEMS. 
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I  AM  PLEASED  THAT  NIEHS  HAS  BEEN  A  MAJOR  PARTICIPANT  IN  AND 
SUPPORTER  OF  THE  IPCS.    TODAY'S  PROGRAM  WILL  GIVE  YOU  AN  OVERVIEW  OF 
SOME  OF  THE  EXCITING  AREAS  OF  RESEARCH  IN  ENVIRONMENTAL  HEALTH 
CONDUCTED  BY  NIEHS  RESEARCHERS  OR  GRANTEES.    WE  AT  NIH  BELIEVE  IT  IS 
THROUGH  EXAMPLES  OF  SUCH  BASIC  BIOMEDICAL  RESEARCH  AS  WILL  BE 
DISCUSSED  TODAY  THAT  WE  CAN  FIND  METHODS  FOR  IMPROVING  PUBLIC  HEALTH 
AND  FOR  INCREASING  OUR  UNDERSTANDING  OF  DISEASE  PROCESSES.    WE  ARE 
DELIGHTED  THAT  YOU  HAVE  JOINED  US  FOR  TODAY'S  DISCUSSIONS. 


REMARKS* 
by 

James  B.  Wyngaarden,  M.D.** 


The  opening  of  the  exhibit  on  the  research  of  Marshall  Nirenberg  is  a 
notable  event  in  the  history  of  the  DeWitt  Stetten,  Jr.  Museum  of  Medical 
Research,  and  is  an  impressive  reminder  of  an  outstanding  moment  in  the 
history  of  the  National  Institutes  of  Health.     From  our  current  perspective 
it  seems  clear  that  the  most  significant  contribution  of  the  NIH  to  date  is 
the  pioneering  work  in  molecular  genetics  that  began  in  the  1950s  and 
continues  without  letup.     Marshall  Nirenberg  had  a  leading  role  in  this 
research  that  has  brought  about  a  virtual  revolution  extending  across  all 
of  the  biological  sciences,  and  the  possibilities  it  unlocked  are  only 
beginning  to  be  realized. 

Hans  Stetten  and  his  advisors  rightfully  have  insisted  that  highest 
priority  must  be  given  to  the  development  and  assembly  of  the  Nirenberg 
exhibit,  and  all  of  us  are  the  richer  for  their  dedication  to  this  task. 

For  myself,  and  for  all  of  NIH,  I  am  pleased  to  express  our  sincere 
gratitude  to  Dr.  Stetten,  Dr.  Harden  and  their  coworkers  for  their 
successful  efforts.     They  have  created  an  exhibit  that  is  highly 
informative  and  expressive  of  our  pride  in  the  creative  work  of  our 
colleague  and  friend  Marshall  Nirenberg. 


"Presented  at  opening  of  the  Nirenberg  Exhibit,  DeWitt  Stetten,  Jr. 
Museum  of  Medical  Research,  National  Institutes  of  Health, 
Bethesda,  Maryland,  September  20,  1988. 

"^Director,  National  Institutes  of  Health,  Bethesda,  Maryland 


REMARKS* 
by 

James  B.  Wyngaarden,  M . D . ** 


The  National  Institutes  of  Health  has  long  been  committed  to  the 
support  of  research  on  the  genetics  of  human  development.  In  Fiscal  Year 
1987  for  example,  NIH  provided  more  than  $365  million  for  the  study  of 
genomes  of  complex  organisms,  and  most  of  our  constituent  institutes  have 
been  involved  in  such  research.     An  amount  of  some  $110  million  was 
specifically  focused  on  the  molecular  biology  of  human  genetic  diseases, 
although  only  a  fraction  of  this  was  used  to  support  the  mapping  and 
sequencing  of  specific  genes.     Nevertheless,  through  its  several  programs 
in  molecular  biology  the  NIH  has  supplied  much  of  the  impetus  for  the 
development  of  new  technologies  for  cloning  and  purifying  DNA,  making 
feasible  the  mapping  and  sequencing  of  the  entire  human  genome. 

We  now  have  the  necessary  tools  for  initiating  a  targeted  effort  that 
we  expect  will  have  a  profound  and  beneficial  impact  upon  our  ability  to 
prevent  or  treat  human  diseases  of  known  genetic  origin,  and  to  understand 
other  disorders  having  genetic  components.     For  the  first  time,  dedicated 
funding  for  the  human  genome  initiative  was  provided  to  NIH  in  the 
appropriation  for  Fiscal  Year  1988.     This  amount  of  $21  million  was 
increased  to  $32  million  in  the  FY  1989  appropriation  signed  last  week  by 
President  Reagan.     These  appropriations  also  provide  for  the  establishment 
of  a  biotechnology  information  center  at  the  NIH's  National  Library  of 
Medicine  to  provide  leadership  in  the  development  of  information  handling 
capability  essential  to  the  human  genome  project.     These  funds  are  in 
addition  to  the  sustained  provision  for  the  ongoing  research  on  genetics 
that  is  being  conducted  and  supported  throughout  NIH. 


"Presented  at  news  conference  announcing  appointment  of 
Dr.  James  Watson  as  Associate  Director  for  Human  Genome 
Research,  September  26,  1988. 


^""Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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As  the  human  genome  research  project  expands  and  accelerates,  other 
agencies,  private  organizations,  and  individual  scientists  will  be  involved 
in  it  in  this  country  and  abroad.     But  the  NIH  will  continue  to  have  the 
major  role.     The  time  has  come  for  the  establishment  of  an  organizational 
center  to  direct  the  NIH  human  genome  project  and  to  coordinate  it  with 
other  Federal  and  non-Federal  agencies,  with  industry,  and  with  various 
national  and  international  scientific  organizations. 


I  am  pleased  to  announce  the  establishment  of  the  NIH  Office  of  Human 
Genome  Research  within  the  central  administration  of  NIH  to  carry  out  the 
functions  that  I  have  just  described. 

And  I  am  more  than  delighted  to  be  able  to  tell  you  that  the  new 
Office  will  be  headed  by  Nobel  Laureate  James  D.  Watson  as  NIH  Associate 
Director  for  Human  Genome  Research.     He  brings  to  the  position  the 
experience  of  an  unmatched  career  as  a  scientist  and  scientist  administrator 
whose  pioneering  research  in  molecular  biology  has  brought  him  worldwide 
recognition  and  respect.     He  will  divide  his  time  between  NIH  and  the  Cold 
Spring  Harbor  Laboratory  that  he  has  headed  for  20  years. 

I  will  ask  Dr.  Watson  for  whatever  remarks  he  wishes  to  make  at  this 
time,  after  which  we  both  will  be  glad  to  respond  to  your  questions. 

It  is  now  my  pleasure  to  introduce  the  first  NIH  Associate  Director 
for  Human  Genome  Research,  Dr.  James  D.  Watson. 


REMARKS* 

by 

James  B.  Wyngaarden,  M.D.** 

I  am  privileged  and  delighted  to  extend  a  hearty  welcome  to  all  who 
have  come  to  participate  in  NIH  Research  Day  '88.     In  doing  so  I  am  mindful 
of  the  thanks  we  owe  to  the  many  whose  vision  and  hard  work  have  brought 
together  the  wealth  of  exciting  presentations  that  we  will  see  and  hear 
today.     In  the  time  allotted  to  me  it  would  not  be  possible  to  acknowledge 
the  contributions  of  all  who  should  be  mentioned,  but  I  must  say  a  word  of 
special  appreciation  to  Dr.  Arthur  S.  Levine,  who  chaired  the  Research  Day 
Organizing  Committee  and  has  displayed  in  his  leadership  the  driving  energy 
for  which  he  is  well  known.     Associated  closely  with  Dr.  Levine  in  this 
effort  were  the  members  of  the  Organizing  and  Special  Events  Committees, 
whose  names  are  listed  on  the  last  page  of  the  program. 

The  enthusiasm  with  which  so  many  have  agreed  to  participate  in  NIH 
Research  Day  1 88  is  clear  evidence  that  it  is  a  good  idea  to  hold  such  an 
event.     The  excitement  derives  from  a  general  appreciation  of  the  richness 
of  the  resources  that  are  brought  into  being- -literally  created- -through 
exchanges  across  the  boundaries  of  the  disciplines  and  subdisciplines  of 
science.     Such  interchanges  take  place  here  every  day,  informally  and  often 
by  accident.     But  today's  symposia,  poster  sessions,  and  workshops  will 
afford  maximal  opportunity  for  members  of  the  NIH  scientific  community  to 
learn  more  about  each  other,  and  particularly  about  common  scientific 
interests . 


-'Presented  at  opening  of  NIH  Research  Day  '88, 
Bethesda,  Maryland,  September  27,  1988. 


**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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The  range  of  the  topics  of  the  symposia  presentations  and  of  the 
posters  is  impressive  indeed.     I  suggest  that  you  take  the  time  to  read 
through  the  program  and  plan  your  visits  for  we  have  at  hand  today  what  can 
only  be  described  as  an  embarassment  of  riches. 


STATEMENT 
BY 

JAMES  B.  WYNGAARDEN,  M.D. 
DIRECTOR 
NATIONAL  INSTITUTES  OF  HEALTH 
DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
BEFORE  THE 

HOUSE  GOVERNMENT  OPERATIONS  SUBCOMMITTEE  ON 
HUMAN  RESOURCES  AND  INTERGOVERNMENTAL  RELATIONS 
HOUSE  OF  REPRESENTATIVES 
SEPTEMBER  29,  1988 


Mr.  Chairman  and  Members  of  the  Subcommittee: 

This  morning  I  have  been  asked  to  address  recent  efforts  made  by  the  NIH 
in  dealing  w*ith  allegations  of  misconduct  in  science  since  the  hearing  by 
this  Committee  on  April  11,  1988.    With  me  are  Dr.  Katherine  L.  Bick,  Deputy 
Director  for  Extramural  Research,  and  Dr.  Charles  R.  McCarthy,  Director, 
Office  for  Protection  from  Research  Risks.     I  am  pleased  to  report  that  we 
have  taken  a  number  of  steps  to  strengthen  NIH  responsiveness  to  allegations 
of  possible  misconduct  in  science.     I  would  also  like  to  describe  some  of 
the  forward  looking  efforts  now  underway  that  bear  directly  on  the  progress 
NIH  is  making  in  promoting  responsible  conduct  of  biomedical  science. 

The  NIH  is  deeply  committed  to  maintaining  the  integrity  of  the  scientific 
research  enterprise  supported  by  public  funds.     Misconduct  and  dishonest 
behavior  in  science  are  so  serious  and  so  undermine  the  creation  of  a  sound 
knowledge  base  in  biomedical  science  that  they  are  of  great  concern  to  all-- 
the  scientific  community,  the  NIH  as  the  principal  Federal  agency  for 
support  and  conduct  of  biomedical  research,  Congress,  and  the  American 
public . 

Misconduct  in  science  is  currently  defined  by  the  Public  Health  Service 
(PHS)  as  (1)  fabrication,  falsification,  or  plagiarism  from  accepted 
ractiss  in  carrying  out  research  or  in  reporting  the  results  of  research; 
or  (2)  material  failure  to  comply  with  Federal  requirements  affecting 
specific  aspects  of  the  conduct  of  research,  e.g.,  the  protection  of  human 
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subjects  and  the  welfare  of  laboratory  animals.     This  definition  is  directed 
at  all  dishonest  practices  that  undermine  scientific  integrity. 

Policies  and  procedures  to  address  allegations  of  misconduct  in  science  have 
been  formula'ted  and  are  described  in  the  NIH  Guide  for  Grants  and  Contracts. 
Vol.  15,  No  11,  July  18,  1986.    Accumulation  of  case  experience  and 
resolution  of  unusual  issues  have  provided  an  informative  basis  for 
application  of  these  procedures. 

Since  1982,   the  Institutional  Liaison  Office,  Office  of  Extramural  Research, 
Office  of  the  Director,  NIH,  has  dealt  with  approximately  15  to  20 
allegations  per  year  of  possible  misconduct  in  science.     The  topics  of 
alleged  wrongdoing  in  our  files  range  from  deliberately  deceptive  or 
fraudulent  practices  such  as  fabrication  and  falsification  of  data,  to 
making  an  honest  error  in  judgment  or  in  practice,  to  scientific  disputes 
about  the  interpretation  of  data.    As  we  go  through  the  stages  of  inquiry, 
we  may  find  a  vendetta,  a  purely  scientific  dispute,  "sloppy  science,"  or 
outright  wrongdoing.     Quite  often  there  is  a  mix. 

Three-quarters  of  the  incidents  in  our  file  are  closed  cases.     Of  these,  in 
more  than  50  percent  of  the  allegations  of  misconduct,  there  was  no  evidence 
to  support  the  charge.    We  are  currently  working  on  approximately  25  open 
cases  in  various  stages  of  inquiry  or  investigation.    Most  of  these  were 
brought  to  our  attention  within  the  last  two  years.     The  NIH  has  taken  a 
number  of  steps  recently  to  improve  responsiveness  to  instances  of  alleged 
misconduct. 
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Two  professionals  have  been  adc^d  to  the  office  that  handles  the  allegations 
of  misconduct  in  science,  the  Institutional  Liaison  Office.     This  increases 
the  core  staff  to  five  full  time  equivalent  positions.     These  additional 
staff  members  will  not  only  help  to        rove  the  NIH  response  time  in 
handling  cases  under  review,   they  wil     also  enable  us  to  identify  and 
anal^^e  aspe   _s  of  the  various  cases,  so  that  we  can  lear    from  them  and 
refine  and  improve  NIH  policies. 

Two  investigators  are  being  added  to  our  internal  audit  branch  staff,  the 
Division  of  Management  Survey  and  Review  (^.iSR)  .     DMSR  staff  ser      the  NIH 
on  audit  matters  involving  misuse  of  Federal  government  funds  or  property. 
These  individuals  work  closely  with  staff  in  the  Institutional  Liaison 
Office  on  selected  investigations  of  possible  misconduct  in  science 
depending  on  the  nature  of  the  problems  being  addressed.    An  additional 
professional  will  joi^  the  Office  of  the  NIH  Legal  Advisor.    Among  their 
other  assignments,  t:    >e  individuals  will  assist  in  casework  on  allegations 
of  misconduct  in  science.     Our  goal  is  to  have  no  backlog  of  cases. 

I  might  add  that  several  of  my  senior  ^taff  including  Dr.  Raub,  the  Deputy 
Director,  Dr.  Bick,  Mr.  Robert  Lanma       .he  NIH  Legal  Advisor,  and  Dr.  George 
Galasso.  Asso .  .ate  I     ector  for  Extramural  Affairs,  also  devote  a  great  deal 
of  attention  to  the  issues  and  concerns  involving  misconduct  in  scienc  We 
are  also  developing  ways  to  expand  on  our  existing  practice  of  seeking 
assistance  _from  scientists  at  NIH  and  elsewhere  in  the  evaluation  and 
investigation  of  allegations. 
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Improved  Communication 

CASETRAC  Database  System.    To  increase  our  analytical  capabilities,  a 
computerized  system  for  tracking  responses  from  the  institutions  conducting 
inquiries  on  complaints  and  allegations  of  misconduct  and  fraud  has  been 
developed  an"d  is  now  operating.    This  system  enables  the  NIH  to  control 
information  and  monitor  progress  on  the  case  from  the  time  an  allegation  is 
received  to  the  time  when  the  case  is  closed.     The  system  will  help  produce 
a  number  of  status  and  summary  reports  to  facilitate  handling  inquiries  and 
investigations  of  misconduct  in  science. 

ALERT  System.  The  NIH  ALERT  system  serves  all  PHS  agencies.  The  ALERT  is  a 
system  of  records  that  includes  the  information  on  individuals  under 
investigation  for  possible  misconduct  in  science  or  persons  who  have  had 
sanctions  imposed  on  them  for  misconduct  in  science.     Controlled  disclosure 
is  made,  as  appropriate,  to  other  PHS  components  because  the  subjects  of 
investigations  or  sanctions  of  one  PHS  component  may  receive  or  be 
candidates  for  research  and  development  awards  from  other  PHS  agencies  or 
offices . 

Education.    We  have  concentrated  on  several  efforts  to  update  the  NIH 
scientific  community  on  issues  and  concerns  in  misconduct  in  science.  Just 
yesterday,  the  continuing  education  program  for  the  NIH  staff  held  the  first 
of  two  formal  training  sessions  for  the  NIH.    A  forum  on  the  Misconduct  in 
Science  apprised  the  staff  on  current  PHS  and  DHHS  initiatives  and  re- 
emphasized  the  responsibilities  of  NIH  extramural  staff  members. 


In  January,  an  intensive  two-day  program  will  examine  issues  that  affect  the 
integrity  of  science,  both  within  and  outside  the  NIH.     This  training  module 
will  include  a  substantive  review  of  issues  with  faculty  members  from 
various  professional  fields- -e~hics ,  law,  science  publication- -and  different 
scientific  disciplines  knowledgeable  about  the  prevention  of  misconduct  in 
science  or  with  involvement  in  handling  allegations  of  possible  misconduct. 
Also  planned  is  mandatory  training  for  all  staff  whose  responsibilities 
include  scientific  program  management  and  administration  of  grants  and 
contracts . 

PHS  Committee  on  Misconduct  in  Science.     The  PHS  Committee  on  Misconduct  in 
Science  meets  regularly  to  discuss  the  common  problems  faced  and  issues  to 
be  resolved  in  each  of  the  PHS  agencies.  Among  these  are  (1)  time  frames  and 
deadlines  for  action  on  misconduct  cases;   (2)  consistency  in  application  of 
debarment  and  suspension  procedures;   (3)  due  process  and  appeals;  (4) 
responsibilities  for  correcting  the  scientific  literature;  and  (5)  practices 
for  recording  and  retention  of  research  data. 

NIH  Project  Initiatives 

Institution  Case  Study.    To  document  and  clarify  the  nature  of  the  problems 
of  misconduct  in  science  and  how  institutions  handle  accusations,  we  intend 
to  conduct  an  evaluation  study  of  the  strengths  and  weaknesses  of  various 
approaches  used  by  the  universities  to  investigate  allegations  of  research 
improprieties.     The  focus  of  the  study  is  on  the  lessons  learned  in  carrying 
out  the  practical  aspects  and  logistics  of  the  investigation.    This  study 
will  allow  us  to    (1)  identify  the  more  common  administrative  problems 


encountered  in  conducting  the  investigations  from  detection  and  allegation 
to  suspension  or  exoneration;   (2)  ascertain  how  goals  were  set  to  organize 
the  logistics  of  conducting  the  investigations;  and  (3)  organize  the 
information  obtained  to  share  with  individuals  and  institutions  having 
similar  concerns. 

The  level  of  university  resource  investment  required,  what  approaches  work 
best  given  the  different  situations  and  types  of  misconduct,  and  the 
information  flow  within  the  institution  are  also  of  interest.     The  project 
goal  is  to  increase  the  effectiveness  of  the  NIH  in  providing  guidance  to, 
and  assessing  the  performance  of,  the  institutions. 

Institute  of  Medicine  Study.     In  October,  1987,  the  NIH  contracted  with  the 
Institute  of  Medicine  (IOM)  to  conduct  a  study  to  develop  principles  and 
procedures  to  address  the  promotion  of  scientific  responsibility  and  quality 
assurance  in  research.    As  part  of  this  study,  the  IOM  recently  convened  a 
workshop  on  "Responsible  Conduct  of  Research  in  the  Health  Sciences" 
(September  6-8,  1988)  to  enable  about  100  scientists,  government  and 
university  officials,  representatives  of  professional  societies,  and  journal 
editors  to  share  their  views  on  the  ways  to  assure  integrity  and  quality  in 
research . 

Topics  discussed  by  the  Committee  and  workshop  participants  included:  (1) 
laboratory  practices  and  standards;  (2)  clinical  research  practices  and 
standards;  (3)  issues  in  institutional  oversight;  (4)  education  and  training 
for  research;   (5)  academic  and  career  advancement;  and  (6)  authorship, 


referee,  and  publication  standards.     The  need  for  preventive  measures  was 
emphasized.     The    articipants  agreed  that  scientific  quality  and  integrity 
in  research  can  be  advanced  by  developing  specific  6aidelines  and 
recommendatiors  for  mary  of  the  practices  included  under  these  topics. 
Through  the'lOM  study,  the  NIH  seeks  to  develop  recommendations  on  the  best 
approaches  to  promote  scientific  integrity  in  the      nduct  of  biomedical 
research.     The  IOM  report  is  expected  to  be  submitted  to  the  NIH  in  January, 
1989. 

Commissioned  Paper  for  National  Conference  of  Lawyers  and  Scientists  (NCLS) . 

The  NIH  sponsored  a  commissioned  paper,  "Whistlebloving  in  Academic 
"Research,"  for  the  NCLS  workshop  held  on  September  23-25,  1988.     This  paper 
addressed  the  points  of  legal  protection  fc     whistleblowing;  effects  of 
university  misconduct  policies  on  whistleblowers ;  aid  assessing  the  veracifv 
of  whistleblowers'  claims. 

DHHS  Initiatives 

Office  of  Inspector  General  (OIG)  Report.    We      ve  had  an  opportunity  to 
review  a  draft  of  the  report,  "Misconduct  in  Scientific  Research: 
Activities  of  NIH  Grantees  "    We  note  that  the  findings  of  the  OIG 
inspection  of  activities  of  NIH  grantee  'nstitutions  ascertained  that  93%  of 
NIH  awardee  institutions  with  100  or  more  awards  have  policies  and 
procedures  in  place  to  deal  with  possible  misconduct  in  science. 

The  OIG  report  provides  us  with  some  of  the  groundwork  for  the  NIH  Project 
Initiative,  the  Institution  Case  Study,  to  which  I  referred  earlier.  We 
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intend  to  carry  out  a  more  systematic  follow-up  on  several  of  the  indicated 
results . 

Notice  of  Proposed  Rulemaking  (NPRM)  /  Advance  Notice  of  Proposed  Rulemaking 
(ANPRM).     Sfction  493  of  the  Public  Health  Service  Act  contemplates  that 
there  will  be  a  close  working  relationship  between  the  NIH  and  the  awardee 
institutions  in  resolving  allegations  of  scientific  misconduct.     Section  493 
envisions  that  the  primary  responsibility  for  the  resolution  of  allegations 
of  misconduct  in  science  rests  with  the  awardee  institutions,  but  NIH 
retains  the  responsibility  and  authority  for  monitoring  the  investigations 
and  becoming  involved  in  them  at  the  appropriate  time.     The  NPRM  outlines 
the  basic  responsibilities  of  the  institutions  and  provides  an  opportunity 
for  comment  by  institutions,  scientists,  and  other  members  of  the  public. 

The  ANPRM  requests  public  comment  on  a  number  of  options  the  Department  is 
considering  for  defining  in  greater  detail  the  scope  and  nature  of  the 
Departmental  and  institutional  responsibilities  for  preventing,  detecting, 
and  resolving  instances  of  misconduct  in  science.    We  will  be  developing 
such  further  comprehensive  regulations  as  may  be  necessary  taking  into 
account  the  public  comments  made  on  the  ANPRM. 

Conclusion 

We  are  extremely  sensitive  to  the  NIH  role  in  prevention  and  detection  of 
research  fraud  and  misconduct.    We  are  making  more  explicit  the  procedures 
that  are  necessary  to  deal  with  misconduct  in  science  and  to  develop  ways  to 
promote  the  prevention  of  deviant  behavior  in  the  conduct  of  biomedical 
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science.     There  is  strong  interest  in  applying  the  range  of  tested  and 
successful  policies  that  the  Federal  government  and  the  research 
institutions  have  in  place  to  respond  to  allegations  of  fraud  and 
misconduct . 

We  are  confident  that  the  collective  experience  of  the  research  community 
and  the  PHS  funding  agencies  will  facilitate  and  further  shape  guideli  s 
and  criteria  for  fraud  and  misconduct  investigations.    A  continuing 
challenge  will  be  to  avoid  intrusion  upon  the  traditional  scientific 
autonomy  required  by  productive  and  creative  scientists  while  attempting  to 
formalize  the  institutional  obligations  for  quality  assurance  and 
accountability . 

I  hope  this  brief  document  outlines  the  progress  we  ar    aaking.    We  welcome 
the  interest  of  the  Congress  and  look  forward  to  continued  progress  in 
meeting  the  challenge  that  misconduct  in  science  presents  to  the  biomedical 
resear  community. 


REMARKS* 
by 

James  B.  Wyngaarden,  M.D.** 

There  are  critical  times  in  the  history  of  most  enduring  institutions 
when  their  future  course  is  in  large  measure  determined  by  the  vision  and 
force  of  an  individual  leader.     It  was  vital  to  the  future  of  the  National 
Institutes  of  Health  in  its  period  of  formative  growth  that  there  be  a 
farsighted  leader  such  as  James  Shannon,  who  understood  that  eventual 
success  in  the  conquest  of  disease  depended  first  upon  a  great  expansion  of 
knowledge  of  biological  systems,  on  an  army  of  well  trained  scientists,  and 
on  a  strengthening  of  the  institutions  where  the  bulk  of  research  and 
training  would  be  done. 

It  is  one  thing  to  have  such  understanding  but  of  equal  if  not  greater 
importance  to  act  upon  it.     And  Jim  Shannon  is  a  man  of  action.  His 
eminently  productive  association  with  NIH  began  when  he  could  not  resist 
the  opportunity  he  was  offered  to  organize  and  operate,   from  scratch,  the 
intramural  research  program  of  the  newly-created  National  Heart  Institute. 
It  was  a  substantial  task  for  1949,  or  any  other  time,  for  it  entailed  the 
recruitment  of  about  100  scientists,  and  installing  them  in  some  350 
laboratory  modules  with  adequate  technical  and  administrative  support.  It 
looked  forward  to  the  operation  of  about  100  research  beds  and  their 
necessary  laboratory,  nursing  and  social  service  backup. 

He  was  able  to  recruit  a  young  and  talented  cadre  of  investigators  to 
the  Heart  Institute,   including  such  promising  leaders  as  Chris  Anfinsen, 
Bernard  Brodie,  Sid  Udenfriend,  and  Julius  Axelrod.     There  are  many  more 
whose  names  would  be  known  to  this  audience.     While  the  recruitment  for 
people  below  the  level  of  heads  of  laboratories  or  branches  was  delegated, 


"Presented  at  FASEB  ceremony  honoring  Dr.  James  A.  Shannon, 
September  30,  1988. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


for  thp  most  part  to  the  chiefs  of  these  units,  Jim  personally  developed 
the  training  program  for  aspirant  physician-scientists  and  hired  the  first 
cohort- -called  clinical  and  research  associates.     Don  Fredrickson  and  I 
were  in  this  group.     The  Heart  Institute's  intramural  program  was  the  first 
of  Shannon's  memorable  contributions  to  the  NIH. 

When  he  became  Director  of  NIH  in  1955  the  intramural  programs  of  all 
components  were  in  a  period  of  rapid  growth.     The  Clinical  Center  had  been 
opened  in  1953  and  the  staffing  of  the  intramural  laboratories  for  both 
basic  and  clinical  research  was  proceeding. 

As  he  planned  for  the  years  ahead  and  gave  attention  to  the  extramural 
programs  of  1     .,   it  became  clear  to  him  that  existing  institutional 
facilities  and  personnel  resources  at  grantee  institutions  would  not 
suffice.     He  strongly  advocated  and  nurtured  programs  for  the  construction 
of  research  facilities  in  academic  centers.     He  also  saw  the  critical  need 
for  biomedical  research  training  programs  within  existing  medical  centers 
and  graduate  schools. 

Jim  Shannon  showed  unusual  political  skill  in  dealing  with  members  of 
the  Congress.     He  understood  their  interests  and  concerns,  and  was  able  to 
convince  key  members  that  if  we  were  to  succeed  in  making  substantial 
progress  against  disease  and  disability  we  must  build  upon  an  ever  growing 
fund  of  basic  knowledge.     The  high  regard  in  which  he  was  held  by  such 
leaders  as  John  Fogarty  and  Lister  Hill  was  a  source  of  great  strength 
for  NIH.     Certainly  these  relationships  played  a  significant  role  in 
sustaining  the  phenomenal  growth  in  the  NIH  budget  from  $82  million  in 
1955  to  $1.2  billion  in  1968,  an  average  increase  of  24  percent  per  year. 

An  indirect  achievement  of  the  NIH,  much  of  which  is  attributable  to 
Jim  Shannon,   is  the  transformation  that  the  agency's  programs  brought  about 
in  American  universities.     Their  cumulative  effect  has  been  especially 
marked  in  the  area  of  the  biological  sciences.     This  came  about  in  large 
part  through  the  infusion  of  scientists  trained  in  the  intramural  programs 
of  the  NIH  in  both  basic  and  clinical  research.     Bethesda-trained  investiga- 
tors have  seeded  preclinical  and  clinical  departments  of  medical  schools 


and  bioscience  departments  in  universities  across  the  breadth  of  the  land. 

The  NIH  influence  has  also  been  exerted  through  rapidly  increasing  levels 

of  support  of  research,  of  training,  and  of  facilities,  and  especially 

through  the  additions  such  funding  made  possible  in  increasing  the  numbers 

of  faculty  oriented  toward  research. 

A  simple  explanation  of  our  honoree's  remarkable  achievements  was 
suggested  in  a  presentation  given  at  New  York  University  last  year  by  Tom 
Kennedy,  who  was  a  longtime  member  of  the  Shannon  team.     Commenting  on 
Jim's  approach  to  his  newly  assumed  responsibilities  as  NIH  Director,  Tom 
noted  that,  "In  his  new  role,  he  continued  to  display  his  extraordinary 
nose  for  talent,  to  insist  on  demanding  standards  of  performance,  and  to 
create  an  aura  of  excellence."    These  qualities  continue  to  guide  and 
challenge  all  who  have  positions  of  responsibility  at  NIH. 

As  one  who  has  given  constant  and  careful  study  not  only  to  the 
objectives  of  the  NIH,  but  particularly  to  the  means  for  carrying  out  its 
truly  noble  mission,  I  have  encountered  repeatedly  examples  of  his  inventive 
approach  to  the  subtleties  of  management  of  a  large  scientific  enterprise. 
By  the  time  of  his  retirement  in  1968  most  of  the  current  organizational 
structure  of  the  NIH  was  in  place.     And  so,   in  addition  to  my  personal 
admiration  and  affection  for  Jim  Shannon  over  a  period  of  nearly  40  years, 
I  have  gained  during  the  past  6  years  a  special  appreciation  for  the 
vision,   ingenuity,  and  good  judgement  with  which  Jim  shaped  and  nurtured 
the  NIH  into  a  unique  and  powerful  instrument  to  serve  the  needs  and 
highest  aspirations  of  humanity. 


INTRODUCTORY  REMARKS* 
by 

James  B.  Wyngaarden,  M.D.** 


We  are  delighted  that  Dr.  Thomas  R.  Cech  is  with  us  today  to  present  the 
NIH  Lecture.    Dr.  Cech  is  a  distinguished  and  innovative  scientist.  His 
contributions  to  an  increased  understanding  of  RNA  are  setting  a  scientific 
agenda  for  important  research.    His  discovery  that  RNA  can  function  as  an 
enzyme  and  assemble  itself  overturned  previously  held  ideas. 

Dr.  Cech  was  intrigued  when  he  learned  that  several  researchers  had  found 
evidence  that  RNA-protecin  complexes  of  some  microorganisms  had  enzymatic 
properties.    Following  this  lead,  in  1982,  he  and  his  colleagues  detected 
enzymatic  activity  in  a  supposedly  pure  sample  of  ribosomal  RNA  from  the 
protozoan  Tetrahymena.    Thinking  at  first  there  was  some  other  explanation 
they  then  became  convinced  that  precursor  ribosomal  RNA  was  capable  of 
transforming  itself  into  mature  RNA  through  "self-splicing,"  cleavage  followed 
by  ligation--in  the  absence  of  any  protein  enzyme. 

Dr.  Cech  and  his  colleagues  have  demonstrated  that  RNA  acts  as  a  true 
enzyme.    These  findings,  supported  as  they  have  been  with  extensive  classical 
chemical  and  biochemical  methodology,  are  nothing  less  than  landmark  advances 
in  understanding  the  role  of  RNA  in  cell  activity.    No  longer  can  one  assume 
that  protein  lies  behind  every  catalytic  activity  of  a  cell. 

Dr.  Cech's  discovery  that  RNA  can  act  on  its  own  as  both  an  information 
carrying  molecule  and  an  enzyme  speaks  to  the  basic  questions  of  the  origins 
of  life.    The  capacity  of  RNA  to  function  without  DNA  or  protein,  has 
implications  for  evolution  that  have  been  both  embraced  and  challenged  by 
evolutionary  biologists.    It  may  be  that  Dr.  Cech's  work  will  help  to  answer 
the  biological  version  of  which  came  first,  the  "chicken  or  the  egg"  and  to 
give  RNA  first  place  over  DNA  or  protein. 

Dr.  Cech  received  his  Ph.D.  in  chemistry  at  the  University  of  California, 
Berkeley,  in  1975  and  was  a  postdoctoral  fellow  in  the  biology  department  of 
the  Massachusetts  Institute  of  Technology  in  Boston.    He  is  a  joint  professor 
of  chemistry  and  biochemistry,  and  molecular,  cellular,  and  developmental 
biology  at  the  University  of  Colorado  and  an  investigator  at  the  Howard  Hughes 
Medical  Institute.    An  American  Cancer  Society  research  professor,  he  recently 
received  the  Heineken  Award  from  the  Royal  Netherlands  Academy  of  Science. 
Dr.  Cech  has  held  a  National  Cancer  Institute  Career  Development  Award  and  is 
a  member  of  the  National  Academy  of  Sciences. 


*For  NIH  Lecturer,  Dr.  Thomas  R.  Cech,  at  the  Clinical  Center  on  November  2, 
1988. 

*Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


Today  he  joins  an  illustrious  group  who  have  given  the  NIH  lectures  since 
they  began  in  1953  and  honors  us  by  being  here.    The  title  of  Dr.  Cech's 
presentation    ;  "RNA  as  an  Enzyme." 


Dr.  Cech, 


THE  HEALTH  OF  BIOMEDICAL  RESEARCH  IN  THE  UNITED  STATES* 

by 

James  B.  Wyngaarden,  M.D.** 


It  is  a  special  honor  to  have  been  asked  to  deliver  the  John  and 
Margaret  Cochrane  Lecture.     I  regret  that  Mr.  and  Mrs.   Cochrane  are  not 
with  us  today,  for  I  would  have  liked  to  add  my  words  of  appreciation  to 
them  for  the  major  role  they  played  in  establishing  the  research  chair 
honoring  the  late  Professor  Holley,  the  chair  to  which  Bill  Koopman  has 
been  appointed  as  the  Howard  L.  Holley  Professor  of  Medicine. 

In  my  lecture  I  will  address  the  subject  of  "The  Health  of  Biomedical 
Research  in  the  United  States."    My  observations  will  be  made  from  the 
perspective  of  the  National  Institutes  of  Health,  and  in  the  main  will 
concern  issues  and  opportunities  that  currently  challenge  that  institution. 
The  NIH  is  a  good  vantage  point  because  it  is  the  largest  single  entity  in 
the  nation  devoted  to  biomedical  research.     In  its  extramural  programs  it 
is  involved  in  close  and  continuing  collaboration  with  practically  all  of 
the  biomedical  research  institutions  in  the  nation,  and  through  them  with 
some  50,000  research  scientists. 

The  topics  I  plan  to  discuss  include:   the  growing  influence  of 
industry  as  a  partner  in  biomedical  research;  biotechnology;   the  NIH 
initiative  in  human  genome  research;  the  status  of  the  massive  research 
effort  against  AIDS;  concerns  about  the  continuing  need  for  trained 
scientists;  and  some  general  observations  about  issues  affecting  all  of  the 
biomedical  research  community. 


"'''Presented  as  the  Fifth  John  and  Margaret  Cochrane  Lecture, 
University  of  Alabama  at  Birmingham,  Birmingham,  Alabama, 
November  17,  1988. 

^'"'Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


FROM  A  TWO-WAY        A  THREE-WAY  PARTNERSHIP 


For  the  past  40  years  NIH  research  activities  have  been  carried  out  in 
large  part  through  a  two-way  partnership  between  the  Federal  Government  on 
the  one  hand  and  academic  institutions,  hospitals,  ana  nonprofit  laboratories 
on  the  other.     In  recent  years  a  third  category  of  partners  has  joined  ..ne 
national  biomedical  research  endeavor,        that  .iow  industry,  academia  and 
the  Government  work  closely  in  mutually  supportive  efforts  to  combat  the 
age  old  problems  of  disease,  disability,   and  premature  aeath. 

Concurrently  with  the  evolution  of  new  and  productive  modes  of 
collaboration  between  industry  and  academic  institutions,   industry's  share 
of  the  total  national  investmer     in  biomedical  research  has  been  growing 
rapidly.     As  recently  as  1981  the  total  spent  by  all        American  industry 
for  health-related  research  and  development  was  less  than  the  research 
budget  of  NIH  alone.     In  1982  NIH's  share  of  the  nation's  total  expenditures 
for  health-related  research  and  development  was  37  percent,  and  that  year 
it  was  for  the  first  time  matched  by  industry,  and  in  the  subsequent  years 
the  industrial  component  has  more  than  kept  pace.     By  1987  industry  was 
spending  about  $6.8  billion  annually  for  health  research  and  development, 
while  the  NIH's  research  expenditures  came  I      a  total  of  $5.5  billion. 
Thus,   in  1987       lustry  provided  42  percent  o.   the  national  total  as  compared 
with  34  percent  from  NIH.     Direct  collaboration  between  industry  and  NIH  is 
only  now  beginning  to  expand. 

The  Federal  Technology  Transfer  Act  of  1986  provides  incentives  that 
are  stimulating  accelerated  interest  in  formal  collaboration  betw-  n 
government  laboratories  and  industry.     The  intent  of  Congress  in  passing 
the  Technology  Transfer  Act  was  to  assure  that  the  results  of  government- 
conducted  research  become  available  commercially  through  patenting  and 
licensing  of  inventions     thereby  contributing  to  America's  compet  veness 
in  the  world  marketplat. 

Although  the  full  impact  of  the  Technology  Transfer  Act  will  not  be 
felt  for  some  time,  NIH  already  is  experiencing  accelerated  activity  in  the 
area  of  invention  development  and  biotechnology  transfer.     There  is  an 
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increasing  interest  by  companies  in  negotiating  cooperative  R&D  agreements 
with  NIH  scientists,  and  although  in  1987  income  from  NIH  inventions 
amounted  to  well  under  one  percent  of  our  intramural  budget,  the  fees  and 
royalties  are  on  the  increase. 

Such  benefits  must  be  viewed  in  perspective  however,  because  the  NIH 
is  primarily  involved  in  the  long-term  pursuit  of  basic  knowledge  about 
life  processes  and  disease,   in  which  most  discoveries  are  made  well  in 
advance  of  the  possibility  of  commercial  application.     The  NIH  intramural 
program  is  a  national  resource  of  scientists  and  facilities  in  large  part 
devoted  to  the  important  tasks  of  basic  research,  and  obviously  it  is  our 
intention  to  continue  to  serve  this  mission  while  facilitating  the  transfer 
of  such  findings  as  are  applicable  to  practical  usefulness.     We  are 
sensitive  to  the  possible  negative  effects  of  too  great  an  emphasis  in  our 
programs  on  applied  research  and  development.     This  can  divert  us  from  our 
most  important  pursuit. 

Yet,  as  a  result  of  significant  gains  in  understanding  the  basic 
processes  of  life,  biotechnology  has  emerged  as  a  major  new  economic  force 
in  the  world,  and  it  offers  great  promise  of  benefit. 

The  prime  examples  of  biotechnology  stem  from  recombinant  DNA. 
Investigators  have  been  conducting  research  with  this  new  technique  since 
the  1970s.     In  the  beginning,  concerns  were  raised  in  the  scientific 
community  regarding  the  potential  risks  of  applying  this  powerful  new  tool 
without  adequate  information  to  ensure  the  safety  of  the  general  population 
and  those  involved  with  the  technology.     The  NIH  took  the  lead  in  developing 
and  continuously  updating  guidelines  to  cover  research  with  recombinant 
DNA,  but  they  were  never  intended  to  cover  development  and  commercialization 
of  genetically  engineered  organisms.     Other  Federal  agencies  have  jurisdic- 
tion over  these  areas.     To  provide  a  forum  for  interagency  coordination  on 
such  matters,  the  Biotechnology  Science  Coordinating  Committee  was  chartered. 
It  reports  to  the  President's  science  advisor  and  consists  of  representatives 
from  EPA,  USDA,  NSF,  FDA,  and  NIH.     I  currently  am  chairman  of  the  committee. 
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Internationally  the  Organization  for  Economic  Cooperation  and  Develop- 
ment provides  an  informal  forum  for  coordination  of  the  application  of 
regulations  to  biotechnology.     Through  it  we  hope  to  avoid  major  differences 
in  the  application  of  guidelines  among  participating  nations;  to  share 
experiences  and  to  avoid  unnecessarily  restraining  development  through  an 
excess  of  caution  leading  us  to  tie  our  own  hands. 

The  NIH  has  a  serious  commitment  to  maintaining  the  science  base 
necessary  to  fuel  further  advances  in  biotechnology.     This  will  be  carried 
out  through  the  support  of  research  on  fundamental  biological  processes  and 
the  training  of  future  generations  of  molecular  biologists.     By  virtue  of 
its  expertise  in  these     reas,  NIH  also  will  continue  to  participate  in 
efforts  to  understand  tne  effects  of  the  applications  of  genetic  engineering 
techniques  to  ensure  their  safe  and  productive  use. 

THE  HUMAN  GENOME  PROJECT 

The  NIH  has  been  the  major  player  in  the  development  of  genetic 
information  and  in  genetic  research  for  the  past  several  decades.  In 
Fiscal  Year  1987,  NIH  provided  more  than  $365  million  for  the  study  of  the 
molecular  biology  of  complex  organisms,  and  most  of  our  constituent 
institutes  have  been  involved  in  such  research.     An  amount  of  $110  million 
was  focused  specifically  on  the  molecular  biology  of  human  genetic  diseases, 
although  only  a  fraction  of  this  amount  was  used  to  support  the  mapping  and 
sequencing  of  specific  genes.     Nevertheless,  through  its  several  programs 
in  molecular  biology,  the  NIH  has  supplied  much  of  the  impetus  for  the 
development  of  new  techniques  for  cloning  and  purifying  DNA,  making  feasible 
the  human  genome  project. 

In  FY  1988,  NIH  received  $17.3  million  in  new  funding  for  a  new 
research  program  to  map  and  sequence  complex  genomes.     The  President's 
budget  request  for  FY  1989  increased  that  amount  to  $28  million.  These 
funds  will  be  used  to  support  a  scientific  approach  that  is  very  different 
from  existing  work  on  complex  genomes.     The  new  program  and  the  dedicated 
funds  will  seek  to  locate  genetic  markers  that  are  increasingly  shorter 
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distances  apart  along  the  entire  stretch  of  chromosomes,  and  ultimately  to 
define  the  structure  at  the  level  of  the  individual  nucleotide  sequences. 

In  recognition  of  the  high  priority  placed  on  mapping  and  sequencing 
the  human  genome  and  the  overarching  planning  and  resource  demands  of  a 
systematic  targeted  effort,  a  new  Office  of  Human  Genome  Research  has  been 
established  within  the  Office  of  the  Director,  NIH,  and  will  be  headed  by 
Nobelist  James  D.  Watson  as  the  Associate  Director  for  Human  Genome  Research. 
The  function  of  the  office  is  to  provide  coordination,   integration,  review 
of  progress,  and  planning  in  genomic  analysis  research.     Research  goals  and 
long-range  plans  will  be  formulated  with  the  guidance  of  a  newly-chartered 
NIH  Program  Advisory  Committee  on  the  Human  Genome  and  the  NIH  Working 
Group  on  the  Human  Genome.     This  strategy  permits  centralized  coordination 
of  the  trans-NIH  effort  while  maintaining  the  elements  of  peer  review  and 
program  planning  that  are  essential  to  a  successful  research  initiative. 

One  of  the  key  responsibilities  of  the  new  office  will  be  to 
coordinate  the  NIH  planning  process  with  the  other  Federal  agencies  and 
research  funding  institutions  involved.     The  NIH  provides  the  lion's  share 
of  the  Federal  investment  in  genomic  analysis.     However,  the  Department  of 
Energy  and  the  National  Science  Foundation  have  a  history  of  supporting 
research  programs  that  are  relevant  to  the  genome  project.     There  are 
already  a  number  of  joint  projects  under  way  that  contribute  to  a  national 
effort.     At  the  working  level,  scientists  funded  by  all  three  agencies 
collaborate  on  a  number  of  investigations. 

AIDS  RESEARCH 

The  urgency  and  level  of  scientific,  public,  and  political  concern 
over  the  AIDS  epidemic  are  manifest  in  one  of  the  largest  and  most  intensive 
research  efforts  ever  mounted.     It  resembles  in  a  number  of  ways  the 
launching  of  the  war  on  cancer  in  the  early  1970s.     As  in  the  earlier 
instance,  the  NIH  is  committed  to  providing  the  leadership  and  direction 
necessary  to  marshal  the  resources  and  talents  of  the  biomedical  research 
community  to  combat  this  disease.     The  NIH  is  making  every  effort  to  ensure 
that  AIDS  funding  is  deployed  in  the  most  effective  manner  possible  and 
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that  AIDS  research  proceeds  expeditiously.     We  have  established  an  Office 
of  AIDS  Research  within  the  Office  of  the  Director  that  will  act  as  a  focal 
point  for  AIDS  research.     The  purpose  of  the  office  is  to  coordinate  the 
NIH  AIDS  research  program,  centralize  various  AIDS-related  policy  and 
operating  functions,  and  represent  the  NIH  Director  on  AIDS-related  matters. 

The  Director  of  the  National  Institute  of  Allergy  and  Infectious 
Diseases,  Dr.  Anthony  S.  Fauci,  now  serves  in  a  dual  role  as  Associate 
Director  for  AIDS  Research,  and  heads  the  new  office.     Dr.  Fauci  has 
functioned  as  NIH  AIDS  coordinator  since  1985.     At  that  time  our  AIDS 
research  activities  were  concentrated  largely  in  three  institutes,  but 
since  then  an  almost  tenfold  expansion  of  AIDS  efforts  has  occurred.  The 
current  annual  budget  is  $607  million  and  essentially  all  components  of  NIH 
are  now  involved.     Another  important  resource  in  the  NIH  AIDS  management 
structure  will  provide  advice  from  the  non-Federal  research  community  and 
the  public.     An  AIDS  Program  Advisory  Committee  was  chartered  last  year. 
Its  membership  includes  nine  scientists  and  four  nonscientists ,  and  its 
function  is  to  provide  advice  on  overall  AIDS-related  research  directions, 
scientific  opportunities,  policy  questions,  and  major  program  initiatives 
to  be  undertaken  by  the  NIH. 

A  CONTINUING  SUPPLY  OF  TRAINED  SCIENTISTS 

To  maintain  the  pace  of  scientific  advances,   and  particularly  to  press 
forward  in  carrying  out  initiatives  such  as  biotechnology,  the  human  genome 
project,  and  the  great  expansion  of  AIDS  research,  we  must  ensure  that 
there  is  a  continuing  supply  of  bright  and  well-trained  scientists.  The 
Government-University-Industry  Research  Round  Table  of  the  National  Academy 
of  Sciences  has  been  exploring  issues  relating  to  the  identification, 
recruitment,  development,  and  retention  of  science  and  engineering  talent. 
In  evaluating  the  talent  pool,  the  round  table  group  predicts  that  demand 
for  scientists  and  engineers  will  remain  strong  in  both  industry  and 
academia,  but  that  at  the  same  time  the  numbers  of  Americans  in  the  age 
groups  that  normally  would  be  expected  to  be  in  training  for  these  careers 
will  be  declining.     For  example,  the  current  number  of  22-year-olds  is 
projec     J.  to  drop  more  than  25  percent     .;fore  t.      end  of  thii  century. 
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Even  if  the  current  number  were  not  to  decline,  a  significant  increase  in 
the  proportion  of  22-year-olds  attaining  scientific  and  engineering  degrees 
would  be  required  to  meet  the  projected  research  needs.  In  fact,  the  Round 
Table  group  estimated  that  to  maintain  the  1985  level  of  potential  research 
trainees  into  the  1990' s  the  degree  award  rate  would  have  to  increase  by  30 
percent.  Unfortunately  the  number  of  baccalaureate  degrees  awarded  in  the 
life  sciences  has  decreased  steadily  since  1977  to  the  present. 

The  number  of  full-time  graduate  students  in  the  biological  sciences 
has  risen  by  about  1,000  during  each  of  the  past  two  years,  after  a  six-year 
period  of  little  or  no  change,  but  foreign  students  accounted  for  most  of 
the  increase.     In  1987  there  were  about  38,000  such  graduate  students  in 
the  biological  sciences  and  about  one-fourth  of  them  were  foreign  nationals. 
There  have  also  been  steady  increases  in  the  number  of  postdoctorates  and 
other  nonf acuity  research  staff  in  the  biological  sciences  since  1980. 
Also,  the  number  of  women  in  graduate  programs  and  postgraduate  non-faculty 
staffs  in  the  biological  sciences  has  increased.     Among  the  graduate 
students  in  1980  only  7  percent  were  women--by  1987  that  ratio  had  risen  to 
42  percent.     Among  the  postdoctorates  the  proportion  who  are  women  increased 
from  25  percent  in  1980  to  32  percent  in  1987. 

The  proportion  of  underrepresented  minorities  among  graduate  students 
who  are  U.S.   citizens  is  5.  A  percent.     The  minority  representation  is  low, 
but  reflects  a  continuing  improvement  since  1981  when  it  was  only  3.7 
percent.     However,  the  message  is  clear.     If  we  are  to  realize  the  promises 
implicit  in  the  recent  and  rapid  gains  in  the  biosciences,  we  must  attract 
greater  numbers  from  a  diminishing  age  group  of  our  population. .   It  is 
encouraging  that  there  has  been  some  progress  in  the  past  few  years. 

The  interdependence  of  training  and  research  has  become  increasingly 
apparent  as  the  size  and  scope  of  the  biomedical  research  enterprise  has 
increased.     This  linkage  provides  the  opportunity  for  the  development  of 
the  next  generation  of  scientists  in  the  same  laboratories  where  new 
discoveries  are  now  being  made.     The  National  Research  Service  Awards  and 
Research  Career  Programs  of  NIH  serve  several  functions:  They  attract 
students  to  research  careers;  they  enhance  research  environments;  and  most 
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of  all,  they  help  to  ensure  the  future  progress  of  the  nation's  research 
enterprise  by  maintaining  a     low  of  well-trained  young  scientists  in 
research  careers. 


SOME  MATTERS  OF  GENERAL  INTEREST 


Since  I  am  report: "c  on  the  current  status  of  the  NIH,  I  must  tell  yc 
of  the  authori     ^ion  b>        Act  of  Congress,  signed  on  October  29,  of  a  new 
National  Institute  on  Deafness  and  Other  Communication  Disorders  (NIDCD). 
In  keeping  with  the  pattern  that  has  developed  in  recent  years,  the  new 
institute,  NIH's  thirteenth,  will  be  created  by  transfer  of  a  portion  of 
the  appropriation  and  program  of  an  existing  institute.     The  .,^-DCD  has  been 
appropriated  up  to  $96.1  million  for  the  current  year  which  will  be  trans- 
ferred from  the  National  Institute  of  Neurological  and  Communicative 
Disorders  and  Stroke.     The  purposes  of  the  institute  parallel  those  of  the 
existing  institutes,  and  include  the  conduct  and  support  of  research  and 
training,  dissemination  of  health  information  and  other  programs  with 
respect  t     disorders  of  hearing  and  other  communication  processes. 

In  my  remaining  time  I  will  discuss  two  matters  of  general  concern 
that  have  been  receiving  considerable  attention  in  the  national  media. 
One  is  the  escalating  controversy  between  the  biomedical  resea~~h  community 
and  animal  welfare  advocates  concerning  the  use  of  animals  in  search. 
Federally  sr.  ported  laboratories  have  been  the  targets  of  illegal  break- ins; 
theft  of  animals;  and  destruction  of  property,  equipment,  and  valuable 
records.     The  NIH  has  been  the  site  of  a  sit- it,  prolonged  picketing,  and 
two  recent  demonstrations  by  animal  rights  activists. 


Vertebrate  animals,  especially  mammals,  are  critical  to  progress  in 
many  avenues  of  biomedica.    research.     In  using  them  as  subjects  of 
biomedical  research,  we  must  recognize  the  responsibility  associated  with 
such  use.     This  responsibility  requires  the  appropriate  employment  of 
anima      in  biomedical  research  while  making  every  effort  to  provide  humane 
care     id  an  optimal  environment  for  the  animals. 
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Together  with  academia,   industry,  and  other  government  agencies  NIH 
strives  to  ensure  the  humane  care  of  research  animals,  to  educate  the 
public  and  Congress  about  the  facts  relating  to  the  use  of  animals  in 
research,  and  to  explain  the  need  for,  as  well  as  the  benefits  of,  animal 
research  in  understanding  and  treating  human  disease  and  improving  animal 
welfare . 

Although  animals  are  essential  for  advance  of  knowledge  in  the 
biomedical  sciences,  NIH  recognizes  that  nonanimal  research  methods  provide 
additional  opportunities  to  advance  understanding  of  biological  processes. 
Applications  are  continually  being  sought  for  proposals  to  develop  methods 
that  do  not  require  vertebrate  animals,  that  reduce  the  number  of  vertebrate 
animals  used,  that  produce  less  pain  and  distress  than  current  procedures, 
that  validate  reliability  of  nonanimal  methods,  and  that  develop  other 
methods  found  valid  such  as  physical  and  mathematical  models. 

The  introduction  of  legislation  concerning  various  aspects  of  animal 
welfare  is  increasingly  common  in  Congress  and  in  state  legislatures. 
Twelve  states,   including  Maryland,  have  enacted  legislation  prohibiting  the 
release  of  shelter/pound  animals  for  research  use.     The  NIH  position  on  the 
use  of  pound  animals  is  basically  that  animals  selected  for  research 
projects  must  be  of  an  appropriate  species,  number  and  quality—that 
decisions  as  to  the  kinds  and  sources  of  animals  that  are  most  appropriate 
for  particular  studies  must  be  made  by  the  scientists  who  define  the 
purpose  for  which  the  animals  are  required.     The  NIH  neither  specifies  nor 
proscribes  the  sources  of  animals  to  be  used  in  the  biomedical  research 
projects  which  it  supports  or  conducts. 

Eleven  bills  on  different  aspects  of  the  care  and  use  of  animals  were 
introduced  in  the  100th  Congress.     While  we  are  in  agreement  with  the 
intent  of  several  of  these  bills,  some  of  them  could  have  severely  hindered 
NIH-funded  biomedical  research  efforts  if  enacted  as  proposed.     We  believe 
that  by  working  closely  on  these  matters  with  Congress  and  other  government 
agencies,  it  will  be  possible  for  the  NIH  to  continue  to  serve  both  the 
public  need  for  better  health  and  the  public  desire  for  the  appropriate 
care  and  use  of  animals  in  biomedical  research. 
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The  second  general  topic  I  will  discuss  briefly  is  the  issue  of 
misconduct  in  science.     Although  I  personally  believe  that  biomedical 
scientists  equal  or  surpass  an,_  other  professional  group  for  integrity,  and 
high  purpose,  one  must  admit  tnat  recent  substantial  examples  of  dishonesty 
have  severely  damaged  public  confidence  in  our  enterprise.     The  NIH,  the 
scientific  community,  and  the  academic  and  professional  institutions  are 
deeply  committed  to  maintaining  the  integrity  of  the  scientific  research 
process.     Misconduct  and  dishonest  behavior  in  science     though  infrequent, 
are  so  serious  and  undermining  to  the  creation  01  a  sound  knowledge  base  in 
biomedical  science  that  it  is  of  great  concern  to  all  participants  in 
research,  as  well  as  to  the  American  public.     It  is  our  policy  that  grantee 
and  contractor  institutions  receiving  NIH  research  support  have  the  primary 
responsibility  for  dealing  with  possible  misconduct  involving  their 
scientists.     This  r    ponsibility  includes  the  duty  to  conduct  inquiries  or 
investigations  as  appropriate,  and  to  inform  and  cooperate  with  NIH  as  the 
funding  agency.     It  is  not  known  whether  the  incidence  rate  of  misconduct 
in  science  itself  has  risen  within  the  past  decade  or  so,  but  it  is  clear 
that  the  number  of  reports  of  misconduct  have  increased,  requiring  NIH  to 
make  more  explicit  the  procedures  to  deal  with  this  phenomenon  and  to 
develop  ways  to  prevent  such  behavior. 

Since  1982  NIH  has  dealt  with  approximately  100  cases.     In  these,  the 
alleged  wrongdoing  ranged  from  deliberately  deceptive  or  fraudulent 
practices,  such  as  fabrication  and  falsification  of  data,  to  honest  errors 
in  judgment  or  practice,  or  in  some  instances  scientif  .  disputes. 

Grantee  institutions  have  been  expanding  their  efforts  during  the  past 
several  years  to  monitor,   investigate,  and  report  research  misconduct 
involving  Federal  funds,  and  to  promote  quality  assurance  and  accountability 
in  the  conduct  of  science.     However,  there  is  still  a  far  too  prevalent 
reluctance  on  the  part  of  universities  and  other  grantee  institutions  to 
engage  this  unpalatable  issue.     Recent  history  shows  that  unless  an  institu- 
tion has  a  well  planned  mechanism  in  place,  they  will  surely  mess  up  when 
their  first  misconduct  or  fraud  case  occurs.     There  is  also  a  continuing 
challenge  to  avoid  intrusion  upon  the  traditional  scientific  autonomy 
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required  by  productive  and  creative  scientists  while  attempting  to  formalize 
the  institutional  obligations  for  quality  assurance  or  accountability. 

For  its  part,  and  to  provide  a  more  efficient  operation,   the  NIH  has 
increased  core  staff  within  the  Office  of  Extramural  Research  to  improve 
response  time  in  handling  cases  under  review,  provide  more  extensive 
liaison  with  the  research  institutions  conducting  NIH-sponsored  research, 
and  facilitate  ways  to  gather  data  and  seek  guidance  from  the  extramural 
scientific  community  and  from  within  the  NIH  scientific  community.     In  the 
context  of  the  heightened  sensitivity  to  the  imperative  of  preventing  and 
detecting  research  fraud  and  misconduct,  the  collective  experience  of  NIH 
and  institutions  in  promoting  scientific  responsibility  and  conducting 
inquiries  provides  an  optimum  vantage  point  for  policy  formulation  and 
implementation  of  mechanisms  to  facilitate  and  shape  guidelines  for  fraud 
and  misconduct  investigations. 

On  September  19,  Notices  of  Proposed  Rulemaking  were  published  in  the 
FEDERAL  REGISTER  by  DHHS  and  NIH  on  the  responsibilities  of  awardee  and 
applicant  institutions  for  dealing  with  possible  misconduct  in  science  and 
the  development  of  protective  regulations.     Public  comments  were  requested 
on  issues  raised  by  the  proposed  regulations,   such  as  the  organizational 
location  of  the  Office  of  Scientific  Integrity  and  the  need  to  be  certain 
that  strong  scientific  review  is  the  first  component  of  any  inquiry.     It  is 
essential  in  dealing  with  these  matters  that  our  efforts  to  remedy  current 
problems  not  lead  to  the  development  of  a  vigilante  or  "ethics  cop" 
mentality  with  such  actions  as  random,  unannounced  site  visits  and  data 
notebook  reviews. 

Because  there  may  be  other  topics  related  to  the  health  of  the 
biomedical  research  enterprise  in  which  you  have  interest  and  that  I  have 
not  addressed,  I  have  saved  some  of  my  allotted  time  for  your  questions  or 
comments,  to  which  I  would  be  glad  to  respond. 


STRATEGIC  PLANNING  FOR  RESEARCH  IN  THE  MEDICAL  SCIENCES 

by 

James  B.  Wyngaarden,  M.D.** 

The  pace  of  biomedical  research  has  increased  markedly  in  the  past 
several  years,  and  there  has  been  a  change  in  its  character.     The  most 
prominent  qualitative  change  has  been  the  maturation  of  molecular  biology 
with  the  resultant  emergence  of  biotechnology-based  agents  and  procedures 
for  diagnosis  and  treatment  of  disease.     The  pace  continues  to  increase  as 
medical  scientists  progressively  shorten  the  time  between  discovery  and 
application.     Thus,  accurate  projections  of  the  nature  and  effects  of  these 
discoveries  are  difficult,  even  for  the  next  five  years,  much  less  into  the 
next  century.     In  his  apt  way,  Lewis  Thomas  stated  the  problem  of  making 
such  forecasts.     "It  is  hard,"  he  said,  "to  predict  how  science  is  going  to 
turn  out,  and  if  it  is  really  good  science,  it  is  impossible  to  predict. 
This  is  the  nature  of  the  enterprise."''"    The  difficulty,  however,  does  not 
diminish  our  shared  responsibility  for  planning  what  can  be  planned  to  make 
it  possible  to  continue--or  even  to  accelerate--the  progress  of  medical 
science.     It  is  helpful  that  some  general  areas  of  future  progress  seem 
clear  and  that  useful  predictions  can  be  made. 

For  example,   I  feel  secure  in  projecting  future  activities  on  the 
assumption  that  the  current  approach  of  the  Federal  Government  to  fostering 
biomedical  research  will  serve  the  nation  well  for  the  foreseeable  future. 
The  NIH  supports  and  conducts  research  across  the  spectrum  from  basic 
science  to  targeted  projects,  with  special  emphasis  on  learning  more  about 
the  fundamental  life  processes  at  the  cellular  and  molecular  levels. 
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Duke  University  Medical  Center,  Durham,  North  Carolina, 
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Our  objectives  are  pursued  through  many  pathways,   including  intramural 
laboratories  and  clinics,  those  of  aca    :nic  health  centers  and  other 
institutions  of  higher  education,  private  sector  pharmacf  'tical  and 
biotechnicai  companies,  and  a  host  of  other  not-f or-prof it  as  well  as 

ommercial  organizations.     Although  the  relative  emphases  among  objectives 
and  strategies  will  undoubtedly  change  from  time  to  time,  the  current  model 
should  serve  effectively  ^ar  into  the      xt  century. 

In  addressing  the  subject  of  "Strategic  Plannir       or  Research  in  the 

Medical  Sciences,"  tl     dissonance  between  the  words     -research"  and  "planning 

is  resolved  when  it  is  clear  that  we  are  speaking  of  strategic  planning 

"for"  and  not  the  planning  "of"  research.     In  fact,  the  need  to  plan  for 

research  has  become  ever  more  pressing  as  the     .tivit}    ras  become  more 

expensive  and  sophisticated.     Dan  Greenberg,  sometimes  gadfly  and  well 

known  commentator  on  science  policy,  was  on  target  when  he  noted  that 

"Begin,    ng  about  the  second  decade  of  this  century,  the  folklore  of 

scientr     c  independence,  admirable  an-  inspiring  as  it  might  ue,  was 

rapidly  eroded  by  raw  economics.     Nature  no  longer  has  much  t     reveal  to 
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the  dilettante  or  the  bare-handed  investigator." 

Among  the  topics  that  we  must  take  into  accour.        ;S  we  engage  in 
strategic  planning  for  medic.      research  at  the  NIH,   are  such  disparate 
matters  as:     new  forms  of  collaboration  with  industry   biote       r-logy  a 
massive  research  effort  against  AIDS;   the  encounter  v^th  "big  scienc.  n 
the  human  genome  project;   the  growing  nt   d  for  trained  scientists;  and  such 
current  issues  as  the  use  of  animals  in  research  and  general  c       ams  ">ver 
misconduct  in  science,  and  the  serious  need  for  renovation  and  r -plac^ruent 
of  facilities. 

BIOTECHNOLOGY 

As  a  result  of  significant  gains  in  understanding  the  basic  processes 
of  life,  biotechnology  has  emerged  as  a  major  new  economic  force  in  he 
world,  and  it  offers  great  promise  of  benefit. 

The  prime  examples  of  biotechnology  stem  from  recombinant  DNA. 
Investigators  have  been  conducting  research  with  this  new  technique  since 
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the  1970s.     In  the  beginning,  concerns  were  raised  in  the  scientific 
community  regarding  the  potential  risks  of  applying  this  powerful  new  tool 
without  adequate  information  to  ensure  the  safety  of  the  general  population 
and  those  involved  with  the  technology.     The  NIH  took  the  lead  in 
developing  and  continuously  updating  guidelines  to  cover  research  with 
recombinant  DNA,  but  they  were  never  intended  to  cover  development  and 
commercialization  of  genetically  engineered  organisms.     Other  Federal 
agencies  have  jurisdiction  over  these  areas.     To  provide  a  forum  for 
interagency  coordination  on  such  matters,  the  Biotechnology  Science 
Coordinating  Committee  was  chartered.     It  reports  to  the  President's 
science  advisor  and  consists  of  representatives  from  EPA,  USDA,  NSF,  FDA, 
and  NIH.     I  currently  am  chairman  of  the  committee. 

Internationally  the  Organization  for  Economic  Cooperation  and 
Development  provides  an  informal  forum  for  coordination  of  the  application 
of  regulations  to  biotechnology.     Through  it  we  hope  to  avoid  major 
differences  in  the  application  of  guidelines  among  participating  nations; 
to  share  experiences  and  to  avoid  unnecessarily  restraining  development 
through  an  excess  of  caution  leading  us  to  tie  our  own  hands. 

The  NIH  has  a  serious  commitment  to  maintaining  the  science  base 
necessary  to  fuel  further  advances  in  biotechnology.     NIH  also  will 
continue  to  participate  in  efforts  to  understand  the  effects  of  the 
applications  of  genetic  engineering  techniques  to  ensure  their  safe  and 
productive  use. 

NEW  PARTNERSHIPS 

In  the  years  since  the  modern  NIH  was  established  in  the  late  1940s, 
our  research  activities  have  been  carried  out  in  large  part  through  a 
two-way  partnership  where  the  Federal  Government  joined  with  academic 
institutions,  hospitals  or  nonprofit  laboratories.     The  partnership  has 
now  been  expanded  to  include  industry. 

Industry's  share  of  the  nation's  investment  in  biomedical  research  has 
been  making  rapid  gains  in  recent  years.     As  recently  as  1981  the  total 
spent  by  all  of  American  industry  for  health-related  research  and 


development  was  less  than  the  research  budget  of  NIH  alone.     By  1987  this 
had  changed,  and  industry  was  spending  about  $6.8  billion  annually  for 
health  research  and  development,  compared  with  NIH's  research  expenditures 
of  $5.5  billion.     New  policies  and  interests  are  now  bringing  about  a 
degree  of  convergence  between  industry  and  the  government. 

For  example,  the  Federal  Technology  Act  of  1986  provides  incentives 
that  are  stimulating  accelerated  interest  in  formal  collaboration  between 
government  laboratories  and  industry.     The  intent  of  Congress  in  passing 
the  Technology  Transfer  Act  was  to  assure  that  the  results  of  government- 
conducted  research  became  available  to  the  public  through  patenting  and 
commercial  licensing  of  inventions,  and  further  to  improve  America's 
competitive  position  in  the  world  marketplace. 


AIDS 

The  urgency  and  level  of  scientific,  public,  and  political  concern 
over  the  AIDS  epidemic  are  manifest  in  one  of  the  largest  and  most  intensive 
research  efforts  ever  mounted.     There  are  a  number  of  elements  in  the 
current  situation  tha^  bring  to  mind  the  opening  stages  of  the  war  on 
cancer  in  the  early  1970s.     Once  again  the  NIH  is  committed  to  providing 
the  leadership  and  direction  necessary  to  marshal  the  resources  and  talents 
of  the  biomedical  research  community  to  combat  a  dreaded  disease.     The  NIH 
is  making  every  effort  to  ensure  that  AIDS  research  proceeds  expeditiously. 
We  have  established  an  office  of  AIDS  research  within  the  Office  of  the 
Director  that  will  act  as  a  focal  point  for  AIDS  research.     The  purpose  of 
the  office  is  to  coordinate  the  NIH  AIDS  research  program,  centralize 
various  AIDS-related  policy  and  operating  functions,  and  represent  the  NIH 
Director  on  AIDS-related  matters. 

The  Director  of  the  National  Institute  of  Allergy  and  Infectious 
Diseases,  Dr.  Anthony  S.  Fauci,  now  serves  in  a  dual  role  as  Associate 
Director  for  AIDS  Research,  and  heads  the  new  office.     Dr.  Fauci  has  been 
the  NIH  AIDS  coordinator  since  1985.     At  that  time  our  AIDS  research 
activities  were  concentrated  largely  in  three  institutes,  but  since  then  an 
almost  tenfold  expansion  of  AIDS  efforts  has  occurred.     The  current  annual 
budget  is  $607  million,  and  essentially  all  components  of  NIH  are  now 
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involved.     An  AIDS  Program  Advisory  Committee  was  chartered  last  year,  and 
it  is  providing  advice  from  the  non-Federal  research  community  and  the 
public  on  overall  AIDS-related  research  directions,  scientific  opportunities, 
policy  questions,  and  major  program  initiatives  to  be  undertaken  by  the 
NIH. 

THE  HUMAN  GENOME  PROJECT 

The  NIH  has  been  the  major  player  in  the  development  of  genetic 
information  and  in  genetic  research  for  the  past  several  decades.  In 
Fiscal  Year  1987,  NIH  provided  more  than  $365  million  for  the  study  of  the 
molecular  biology  of  complex  organisms,  and  most  of  our  constituent 
institutes  have  been  involved  in  such  research.     Although  only  a  fraction 
of  our  expenditures  has  been  used  to  support  the  mapping  and  sequencing  of  - 
specific  genes,  the  NIH  has  supplied  much  of  the  impetus  for  the 
development  of  new  technologies  for  cloning  and  purifying  DNA,  making 
feasible  the  human  genome  project. 

In  FY  1988,  NIH  received  $17.3  million  in  new  funding  for  a  new 
research  program  to  map  and  sequence  complex  genomes.     The  President's 
budget  request  for  FY  1989  increased  that  amount  to  $28  million. 

In  recognition  of  the  high  priority  placed  on  mapping  and  sequencing 
the  human  genome  and  the  over  arching  planning  and  resource  demands  of  a 
systematic  targeted  effort,  a  new  Office  of  Human  Genome  Research  has  been 
established  within  the  Office  of  the  Director,  NIH,  and  will  be  headed  by 
Nobelist  James  D.  Watson  as  the  Associate  Director  for  Human  Genome  Research. 
The  function  of  the  office  is  to  provide  coordination,   integration,  review 
of  progress,  and  planning  in  genomic  analysis  research.     Research  goals  and 
long-range  plans  will  be  formulated  with  the  guidance  of  a  newly-chartered 
NIH  Program  Advisory  Committee  on  the  Human  Genome  and  the  NIH  Working 
Group  on  the  Human  Genome.  This  strategy  permits  centralized  coordination 
of  the  trans-NIH  effort  while  maintaining  the  elements  of  peer  review  and 
program  planning  that  are  essential  to  a  successful  research  initiative. 

One  of  the  key  responsibilities  of  the  new  Office  will  be  to 
coordinate  the  NIH  planning  process  with  the  other  Federal  agencies  and 
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research  funding  institutions  involved.     The  NIH  provides  the  lion's  share 
of  the  Federal  investment  in  genomic  analysis.     However,  the  Department  of 
Energy  and  the  National  Science  Foundation  have  a  history  of  supporting 
research  programs  that  are  relevant  to  the  genome  project.     There  are 
already  a  number  of  joint  projects  under  way  that  contribute  to  a  national 
effort.     At  the  working  level,  scientists  funded  by  all  three  agencies 
collaborate  on  a  number  of     ivestigations . 

THE  NEED  FOR  A  CONTINUING        PLY  OF  TRAINED  SCIENTISTS 

To  maintain  the  current  pace  of  scientific  advances,  and  particularly 
to  press  forward  in  carrying  out  initiatives  such  as  biotechnology,  the 
human  genome  project,  and  the  great  expansion  of  AIDS  research,  we  must 
ensure  that  there  is  a  continuing  supply  of  bright  and  well-trained    .      ..  . 
scientists.  The  Government-University-Industry  Research  Round  Table  of  the 
National  Academy  of  Sciences  has  been  exploring  issues  relating  to  the 
identification,  recruitment,  development  and  retention  of  science  and 
engineering  talent.     In  evaluating  the  talent  pool,  the  Round  Table  Group 
predicts  that  the  demand  for  scientists  and  engineers  will  remain  strong  in 
both  industry  and  academia,  but  that  at  the  same  time  the  numbers  of 
Americans  in  the  age  groups  that  normally  would  be  expected  to  be  in 
training  for  those  careers  will  be  declining.     For  example,  the  current 
number  of  22-year-olds  is  projected  to  drop  by  more  than  25  percent  before 
the  end  of  this  century.     Even  if  the  current  number  were  not  to  decline,  a 
significant  increase  in  the  proportion  of  22-year-olds  attaining  scientific 
and  engineering  degrees  woulr  be  requirec  to  meet  the  projected  re. aarch 
needs.     The  Round  Table  Grou.    estimated  that  to  maintain  the  1985     evel  of 
potential  research  trainees  into  the  1990 's  the  degree  award  rate  would 
have  to  increase  by  30  percent.     Unfortunately  the  number  of  baccalaureate 
degrees  awarded  in  the  life  sciences  has  decreased  steadily  since  1977  to 
the  present. 

The  number  of  full-time  graduate  students  in  the  biological  sciences 
has  risen  by  about  1,000  during  each  of  the  past  two  years,  after  a  six-year 
period  of  little  or  no  change,  but  foreign  students  accounted  for  most  of 
the  increase.     In  1987  there  were  about  38,000  such  graduate  students  in 
the  biological  sciences  and  about  one-fourth  of  them  were  foreign  nationals. 


There  also  have  been  steady  increases  in  the  number  of  postdoctorates  and 
other  faculty  research  staff  in  the  biological  sciences  since  1980.  The 
proportion  of  underrepresented  minorities  among  graduate  students  who  are 
U.S.  citizens  is  5. A  percent.     The  minority  representation  is  low,  but 
reflects  a  continuing  improvement  since  1981  when  it  was  only  3.7  percent. 
However,  the  message  is  clear.     If  we  are  to  realize  the  promises  implicit 
in  the  recent  and  rapid  gains  in  the  biosciences,  we  must  attract  greater 
numbers  from  a  diminishing  age  group  of  our  population. 

OTHER  ISSUES 

A  substantial  portion  of  the  strategic  planning  for  major  programs  of 
the  NIH  takes  place  on  Capitol  Hill.     A  current  example  is  the  creation  of 
a  new  National  Institute  on  Deafness  and  Other  Communication  Disorders 
(NIDCD).     The  Act  authorizing  NIDCD  was  signed  by  the  President  on  October 
29.     The  thirteenth  NIH  institute  will  be  created  by  the  transfer  of  a 
portion  of  the  appropriation  and  programs  of  the  National  Institute  of 
Neurological  and  Communicative  Disorders  and  Stroke.     The  1989  appropriation 
for  the  new  institute  comes  to  a  total  of  $96.1  million,  and  its  structure 
and  purposes  will  parallel  those  of  the  existing  institutes  of  NIH. 

Permit  me  now  to  mention  briefly  a  few  other  issues  that  are  of 
concern  as  we  formulate  our  approach  to  the  challenges  of  the  years  ahead. 
One  such  issue  is  the  escalating  controversy  between  the  biomedical 
research  community  and  animal  welfare  advocates  concerning  the  use  of 
animals  in  research.     Federally  supported  laboratories  have  been  the  targets 
of  illegal  break- ins;  theft  of  animals;  and  destruction  of  property, 
equipment  and  valuable  records.     The  NIH  has  been  the  site  of  a  sit-in, 
prolonged  picketing,  and  two  recent  demonstrations  by  animal  rights 
activists . 

The  introduction  of  legislation  concerning  various  aspects  of  animal 
welfare  is  increasingly  common  in  Congress  and  in  State  legislatures. 
About  one-fourth  of  the  states  have  enacted  legislation  prohibiting  the 
release  of  pound  animals  for  research  use.     In  this  connection  I  should 
point  out  that  NIH  neither  specifies  nor  proscribes  the  sources  of  animals 
to  be  used  in  the  biomedical  research  that  it  supports  or  conducts.     It  is 
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our  position  that  animals  selected  for  research  projects  must  be  of 
appropriate  species,  number  and  quality  as  det  -mined  by  the  investigator. 

Eleven  bills  on  different  aspects  of  the  care  and  use  of  animals  in 
research  were  introdu'   3  in  the  100th  Congress.     While  we  were  in  agreement 
with  the  intent  of  several  of  the  bills,  some  of  them  could  have  severely 
hindered  NIH-funded  biomedical  research  efforts  if  enacted  as  proposed.  We 
believe  that  by  working  closely  on  t:  ise  matters  with  the  Congress  and  with 
other  government  agencies,  it  will  be  possible  for  the  NIH  to  st    _e  both 
the  public  need  for  new  measures  for  the  improvement  of  health  a  the 
public's  desire  for  the  appropriate  care  and  use  of  animals  in  biomedical 
research. 

Recently,  considerable  public  attention  has  been  drawn  to  the  issues 
surrounding  what  is  known  as  misconduct  in  science.     Although  I  personally 
believe  that  biomedical  scientists  equal  or  surpass  any  other  professional 
group  for  integrity,  and  high  purpose,  one  must  admit  that  recent  substantial 
examples  of  dishonesty  have  severely  damaged  public  confidence  in  our  enter- 
prise.    Misconduct  and  dishonest  behavior  in  science,   though  infrequent, 
are  so  serious  and  undermining  to  the  creation  of  a  sound  knowledge  base  in 
biomedical  science     .at  it  is  of  great  concern  to  all  participants  in 
research,  as  well  as  to  the  American  public.     It  is  our  policy  "hat  grantee 
and  contractor  institutions  rece     ing  NIE  research  support  have  the  primary 
responsibility  for  dealing  with  possible  misconduct  involving  their 
scientists.     This  responsibility  includes  the  duty  to  conduct  inquiries  or 
investigations  as  appropriate,  and  to  inform  and  cooperate  wit.   NIH  as  the 
funding  agency.     It  is  not  known  whether  the  incidence  of  misconduct  in 
science  itself  has  risen  within  the  past  decade  or  so,  but  it  is  clea-  that 
reports  or  .nisconduct  have  increased  in  number,  requiring  NIH  to  make  more 
explicit  the  procedures  to  deal  with  this  phenomenon  and  to  develop  ways  to 
prevent  such  behavior. 

Since  ±982  NIH  has  dealt  with  approximately  100  cases.     Zn  them,  the 
alleged  wrongdoing  ranged  from  deliberately  deceptive  or  fraudulent 
practices,  such  as  faDrication  and  falsification  of  data,  to  honest  errors 
in  judgment  or  practice,  or  in  some  instances  scientific  disputes. 
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Grantee  institutions  have  been  expanding  their  efforts  during  the  past 
several  years  to  monitor,   investigate,  and  report  research  misconduct 
involving  Federal  funds,  and  to  promote  quality  assurance  and  account- 
ability in  the  conduct  of  science.     However,  there  is  still  a  far  too 
prevalent  reluctance  on  the  part  of  universities  and  other  grantee 
institutions  to  engage  this  unpalatable  issue.     Recent  history  shows  that 
unless  an  institution  has  a  well-planned  mechanism  in  place,  they  will 
surely  mess  up  when  their  first  misconduct  or  fraud  case  occurs. 

To  provide  for  more  efficient  operation  on  our  part,  the  NIH  has 
increased  core  staff  within  the  Office  of  Extramural  Research  to  improve 
response  time  in  handling  cases  under  review,  provide  more  extensive 
liaison  with  the  research  institutions  conducting  NIH-sponsored  research, 
and  facilitate  ways  to  gather  data  and  seek  guidance  from  the  extramural 
scientific  community  and  from  within  the  NIH  scientific  community. 

On  September  19,  Notices  of  Proposed  Rulemaking  were  published  in  the 
FEDERAL  REGISTER  by  DHHS  and  NIH  on  the  responsibilities  of  awardee  and 
applicant  institutions  for  dealing  with  possible  misconduct  in  science  and 
the  development  of  protective  regulations.     Public  comments  were  requested 
on  issues  raised  by  the  proposed  regulations  such  as  the  organizational 
location  of  the  Office  of  Scientific  Integrity  and  the  need  to  be  certain 
that  strong  scientific  review  is  the  first  component  of  any  inquiry.     It  is 
essential  in  dealing  with  these  matters  that  our  efforts  to  remedy  current 
problems  not  lead  to  the  development  of  a  vigilante  or  "ethics  cop" 
mentality  with  such  actions  as  random  unannounced  site  visits  to  research 
labs  and  data  notebook  reviews,  such  as  are  currently  being  advocated  by 
some  congressional  committees. 

One  last  item  concerns  our  nationwide  need  for  research  facilities. 
New  scientific  discoveries  and  the  development  of  new  technologies  are 
changing  the  nature  of  research  needs  and  require  more  sophisticated 
facilities  to  accommodate  the  new  research.     There  is  also  a  substantial 
backlog  of  needed  repair,  renovation,  and  replacement  of  facilities  and 
equipment.     Decades-old  laboratory  buildings  may  be  structurally  sound,  but 
the  support  systems  and  interior  architectural  features  are  increasingly 
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inadequate  or  deteriorated.     There  is  also  need  to  meet  new  requirements 

for  hazardous  chemical  and  biological  materials,  laboratory  animal  facilities, 

handicapped  access  requirements,  and  energy  conservation  requirements. 

In  1987  the  Congress  asked  NIH  to  convene  a  group  of  consultants  to 
address  the  specifics  of  this  serious  problem. 

The  study  group,  representative  of  the  key  leadership  of  colleges, 
universities  and  nonprofit  research  institutions,  met  in  February  this  year 
and  not  unexpectedly  found  that  there  is  an  urgent  need  for  developing  a 
well-coordinated,  long-range  national  strategy  for  a  research  facilities 
construction  program. 

The  group  recommended  a  10-year  NIH  Research  Facilities  Construction 
Program,   including  a  2-year  pilot  phase  to  help  shap^  the  longer  term  effort. 

The  report  of  the  study  group  has  been  transmitted  to  the  Congress. 
We  recognize  that  the  issues  related  to  funding  these  research  facilities 
are  complex  and  embedded  in  the  context  of  Federal  fiscal  constraints,  and 
that  no  simple  or  easy  solution  is  in  sight. 

There  are  many  other  important  topics  and  issues  bearing  on  the 
long-term  health  of  the  biomedical  research  enterprise  that  deserve-- in 
fact,  demand- -our  attention  as  members  of  the  biomedical  research  community 
in  the  Federal  Government,  in  academia,   in  health  care,  or  in  industry. 

I  have  discussed  a  few  key  issues  today,  and  time  permitting,  would  be 
glad  to  respond  to  questions  or  comments. 
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REMARKS* 
BY 

JAMES  B.  WYNGAARDEN,  M.D.** 

Good  Morning. 

it  is  a  pleasure  for  me  on  behalf  of  the  national  institutes  of 
Health  and  the  Public  Health  Service  to  host  today's  program  in 
recognition  and  in  support  of  world  aids  day,  which  will  officially  take 
place  tomorrow,  on  december  1st. 

Joining  me  today  are  four  individuals  who  have  played  prominent 
roles  in  our  national  and  international  efforts  against  hiv.   it  is  my 
privilege  today  to  share  the  podium  with  dr.  robert  wlndom,  our 
Assistant  Secretary  for  Health,  Dr.  Carlyle  Guerra  de  Macedo,  Director 
of  the  Pan  American  Health  Organization,  Admiral  James  Watkins  who 
chaired  the  president's  commission  on  the  human  immunodeficiency  virus 
Epidemic  and  Dr.  Anthony  Fauci,  Associate  Director  for  AIDS  Research  at 
NIH. 

The  concept  for  and  sponsorship  of  World  AIDS  Day  evolved  through 

THE  EFFORTS  OF  THE  WORLD  HEALTH  ORGANIZATION  GLOBAL  PROGRAM  ON  AIDS. 


*World  AIDS  Day,  November  30,  1988,  National  Institutes  of  Health, 
Bethesda,  Maryland. 

"Director,  National  Institues  of  Health. 


The  National  Institutes  of  Health,  as  a  WHO  Collaborating  Center  on  AIDS 
and  as  the  leading  supporter  of  biomedical  research  in  aids  has 
establish"  a  specia  relationship  with  the  world  health  organization  in 
a  collective  effort  against  this  dread  disease. 

as  of  the  end  of  seftember,  over  140  countries  have  reported  nearly 
120,000  cases  of  aids,  a  figure  that  is  thought  to  be  quite  low  due  to 
underreporting,   indeed,  the  number  of  actual  cases  might  well  exceed 
200,000,   In  the  United  States  alone,  there  have  been  nearly  80,000 
CASES  OF  AIDS  reported  to  date. 

The  theme  of  World  AIDS  Day  is  to  "tell  the  world  what  you  are 
doing  about  AIDS."  Since  Fiscal  Year  1982,  the  National  Institutes  of 
Health  has  spent  $996  million  in  support  of  AIDS  research.  During 
Fiscal  Year  1989,  the  NIH  will  spend  $588  million  on  AIDS  research  and 
related  activities.  To  coordinate  this  important  NIH-wide  effort,  we 
have  established  an  office  of  aids  research  within  my  immediate  office 
headed  by  dr.  fauci . 

a  recent  survey  of  international  activities  related  to  aids 
indicates  that  the  national  institutes  of  health  plans  to  spend  over  $20 
million  on  such  endeavors  during  fiscal  year  1989,  many  nih  programs 
are  in  direct  suppqr'  of  the  who  global  programmein  aids.  a  major  goal 
of  the  who  is  to  support  relevant  international  research  and  to 
strengthen  aids  prevention  and  operational  research  in  developing 
countries  of  the  world  threatened  by  the  spread  of  hiv.   i  expect  we 


Examples  of  NIH  programs  in  support  of  the  global  effort  against 

HIV  INCLUDE  THE  NIAID  PROGRAM  OF  INTERNATIONAL  COLLABORATION  IN  AIDS 

Research  (ICAR)  and  the  programs  of  the  Fogarty  International  Center  for 

INTERNATIONAL  TRAINING  GRANTS  IN  EPIDEMIOLOGY  RELATED  TO  AIDS  AND 

International  Postdoctoral  Research  and  Training  Grants  in  AIDS. 

As  we  develop  our  international  AIDS  research  programs,  however,  we 
must  continue  to  be  sensitive  to  a  number  of  issues.  first,  research  in 
collaboration  with  developing  countries  should  benefit  the  people  of 
those  countries  as  well  as  the  developed  world.  the  needs  and 
priorities  of  other  countries  must  be  considered  in  the  design  of 
research  programs.  our  international  reseapch  must  meet  the  same  high 
scientific  and  ethical  standards  that  we  demand  for  our  domestic 
research.  at  the  completion  of  our  research  we  should  also  have  made 
progress  in  strengthening  the  research  infrastructure  in  the  host 
country  so  that  we  can  facilitate  the  conduct  of  further  resea.rch. 
Finally,  we  must  actively  share  the  results  of  our  research  with  the 
host  country. 

The  need  for  international  cooperation  and  collaboration  has  never 
been  greater.  only  through  a  worldwide  effort  can  we  hope  to  win  the 
battle  against  aids. 

Let  me  now  introduce  Dr.  Robert  Windom,  Assistant  Secretary  for 
Health.  Dr.  Windom  has  lent  his  considerable  energy  and  enthusiasm  to 
increasing  national  and  international  awareness  and  cooperation  in 
combatting  AIDS. 


RESEARCH,   TRAINING,  AND  THE  CLINICAL  INVESTIGATOR* 

by 

James  B.   Wyngaarden,  M.D.** 

In  mid-November  I  participated  in  a  Duke  Medical  Alumni  scientific 
program  honoring  the  emeritus  chairman  of  the  Department  of  Medicine, 
Eugene  Stead.     The  several  speakers  addressed  a  variety  of  topics, 
including  such  future-oriented  subjects  as  "An  Academic  Plan  for  Duke 
Medical  Center"  and  "The  Future  Role  of  the  University  Medical  Center  in 
Quality  Health  Care."     I  spoke  on  "Strategic  Planning  for  Research  in  the 
Medical  Sciences." 

That  kind  of  examination  of  the  future  prospect  of  biomedical  research 
encounters  immediately  the  prominence  of  molecular  biology  at  the  frontiers 
of  science  and  the  remarkably  accelerated  pace  of  progress  in  other 
disciplines.     Concurrent  with  these  new  and  evolving  changes  in  the  scope 
of  science  are  significant  developments  in  the  sociology  and  governance  of 
the  scientific  enterprise.     Some  of  the  latter  developments  are  as  vital  to 
future  progress  in  science  as  are  new  understandings  of  nature. 

Among  such  influences  are:  the  launching  of  the  human  genome  project; 
the  emergence  of  biotechnology;  the  development  of  additional  collaborative 
ties  among  industry,  academia  and  the  Federal  Government;  the  massive 
research  and  education  effort  against  AIDS;   increasing  pressures  from 
animal  activist  groups;   the  need  for  renovation  and  replacement  of  research 
facilities  countrywide;  public  concerns  about  possible  misconduct  in 
science;  and  the  predicted  shortage  of  trained  scientists. 

Of  this  roster  of  current  concerns,   the  one  I  mentioned  last--the  need 
for  trained  scientists-- is  probably  the  most  significant. 


"'Presented  at  New  York  Hospital,  Cornell  Medical  Center, 
New  York  City,  December  A,  1988. 

-Director,  National  Institutes  of  Health,  Bethesda,  Maryland 


THE  NEED  FOR  A  CONTINUING  SUPPLY  OF  TRAINED  SCIENTISTS 


To  maintain  the  current  pace  of  scientific  advances,  and  particularly 
to  press  forward  in  carrying  out  initiatives  such  as  biotechnology,  the 
human  genome  project,  and  the  great  expansion  of  AIDS  research,  we  must 
ensure  that  there  is  a  continuing  supply  of  bright  and  well-trained 
scientists.     From  the  perspective  of  1988  the  outlook  is  sobering. 

The  Government -University- Industry  Research  Round  Table  of  the 
National  Academy  of  Sciences  has  been  exploring  the  broad  outlines  c  "his 
need,  particularly  issues  relating  to  the  identificati  recruitrae 
development  and  retention  of  science  and  engineering  talent.     In  evi  ating 
the  talent  pool,  the  Round  Table  Group  predicts  that  the  demand  for 
scientists  and  engineers  will  remain  strong  in  both  industry  and  academia, 
but  that  at  the  same  time  the  numbers  of  Americans  in  the  age  groups  that 
normally  would  be  expected  to  be  in  training  for  those  careers  will  be 
declining.     For  example,  the  current  number  of  22-year-olds  is  projected  to 
drop  by  more  than  25  percent  before  the  end  of  this  century.     Even  if  the 
current  number  were  not  to  decline,  a  significant  increase  in  the  proportion 
of  22-year-olds  who  elect  to  pursue  scientific  and  engineering  degrees 
would  be  required  to  meet  the  projected  research  needs.     The  Round  Table 
Group  estimated  that  to  maintain  the  1985  level  of  potential  research 
trainees  into  the  1990 's  the  degree  award  rate  would  have  to  increase  by  30 
percent.     Unfortunately,   the  number  of  baccalaureate  degrees  awarded  in  the 
life  sciences  has  decreased  steadily  since  1977  to  the  present. 

It  is  true  that  after  a  six-year  periou  jf  little  or  n     change  t 
number  of  full-time  graduate  students  in  the  biological  sciences  has  risen 
by  about  1,000  during  each  of  the  past  two  years,   but  foreign  students 
accounted  for  almost  all  of  the  increase.     In  1987  there  were  about  38,000 
such  graduate  students  in  the  biological  sciences,  and  about  one-fourth  of 
them  were  foreign  nationals.     The  message  is  clear.     If  we  are  to  realize 
the  promises  implicit  in  the  recent  and  rapid  progress  in  the  biosciences, 
we  must  attract  greater  numbers  from  a  diminishing  age  group  of  our 
population . 
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The  seriousness  of  our  predicament  was  underlined  recently  in  a 
comment  by  Dale  Corson,  president  emeritus  of  Cornell  University.     In  an 
article  on  the  nation's  technological  future  that  appeared  in  the 
WASHINGTON  POST  last  Monday,   Dr.   Corson  stated  his  opinion  that  "Children 
are  being  turned  off  to  science  beginning  the  first  day  of  first  grade." 
He  warned  that  "The  problem  is  so  deep  that  I  think  it  will  take  generations 
to  solve."''"     While  we  can  hope  that  things  turn  out  differently,  such  a 
forecast  gives  notice  that  the  challenge  we  face  is  daunting  indeed, 
particularly  when  we  consider  the  current  and  future  needs  for  such 
categories  as  investigators  trained  for  clinical  research. 

Since  the  inception  of  NIH,   the  interdependence  of  training  and 
research  has  been  recognized.     This  linkage  provides  the  opportunity 
for  the  development  of  the  next  generation  of  scientists  in  the  same 
laboratories  where  new  discoveries  are  being  made.     The  NRSA  and  Research 
Career  Programs  of  NIH  serve  several  functions:  they  attract  students  to 
research  careers;  they  enhance  research  environments;  and  most  of  all  they 
represent  what  has  been  an  effective  effort  to  ensure  the  Nation's  research 
enterprise  by  maintaining  the  flow  of  well-trained  young  scientists  into 
research  careers. 

Since  1971,  training  funds  administered  through  NIH  after  adjustment 
for  inflation  have  declined  by  almost  6  percent  per  year,  while  at  the 
same  time  expenditures  for  research  have  increased  by  3  percent  per  year. 
Nevertheless,  NIH  has  been  able  to  maintain  a  relatively  stable  number  of 
trainees  by  such  measures  as  restricting  stipends  to  levels  that  have 
become  unrealistic.     After  four  years  without  an  increase  it  has  become 
essential  that  we  adjust  the  stipend  level,   but  doing  so  in  the  absence  of 
a  concomitant  increase  in  funding  for  training  forces  a  reduction  in  the 
number  of  trainees  that  can  be  supported. 

Applications  for  training  grants  supported  through  the  NIH  institutes 
are  customarily  reviewed  during  the  January  round  of  National  Advisory 
Council  meetings.     It  appears  that  at  the  upcoming  Council  reviews,  most  of 
the  institutes  will  limit  sharply  the  number  of  awards  for  institutional 
training  grants.     For  example,  notices  have  been  sent  to  applicants,  whose 
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proposal:     ire  to  be  reviewed  by  the  National  Advi     ry  Neuro   .gical  and 
Communicative  Disorders  and  Stroke  Council,   that  tnere  is  a  real  possibility 
that  no  new  or  competing  awards  can  be  made.     Recognizing  that  competitive 
renewal  applicants  have  trainees  currently  being  supported  on  their  training 
grants,  efforts  will  be  made  to  provide  limited  support  for  trainees  who 
were  appointed  before  September  1  of  this  year  and  are  eligible  for  reappoint 
ment.     Additional  information  will  be  provided  as  the  year  progresses. 

As  a  footnote,   I  should  explain  that  since  the  National  Advisory 
Council  for  the  new  Deafness  Institute  has  not  been  established,   the  NINCDS 
Council  will  act  on  training  grants  that  will  be  funded  through  NIDCD.  The 
figures  I  have  cited  are  aggregated  and  relate  to  both  institutes. 

Let  me  return  now  to  the  general  subject  of  training.     All  involved 
agree  that  research  training  of  clinicians  is  an  especially  critical 
matter.     The  need  for  clinical  research  training  is  evident,  but  such 
training  exacts  a  substantial  financial  sacrifice  of  the  physician  trainee, 
particularly  those  who  have  invested  in  or  face  costly  years  or  advanced 
specialty  training.     There  is  no  way  that  a  stipend  can  offset  the  income 
that  a  highly  trained  specialist  must  forego  for  research  training.  The 
dilemma  is  experienced  by  institutions  as  well  as  individuals,   for  the 
changing  financial  structure  in  research- intensive  medical  institutions 
places  more  emphasis  on  patient-care  revenues  to  the  detriment  of  clinical 
research. 

Within  biomedical  research  activities  a  new  sub-enterprise--clinical 
trials--has  developed  and  is  undergoing  rapid  growth  in  terms  of  the 
numbers  of  participating  investigators  and  subjects.     Such  studies  as  the 
"TIMI"  (Thrombolysis  in  Myocardial  Infarction)  trial,  the  "Tight  Control 
Diabetes  Trial"  (Diabetes  Control  and  Complications  Trial),  and  the 
just-beginning  (Dec.   12)  Modification  of  Diet  in  End  Stage  Renal  Disease 
Trial  not  only  require  large  numbers  of  investigators,  but  their  results 
are  of  major  potential  significance  with  respect  to  the  long-term  efficacy 
of  medical  care    is  well  as  its  cost. 
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Members  of  the  Congress  who  have  interest  and  responsibility  in  the 
general  area  of  health  care  and  biomedical  research  show  an  increasing 
level  of  interest  in  the  number  of  clinical  trials  now  being  supported 
through  the  NIH,   and  consequently  in  the  training  of  investigators  for  the 
conduct  of  such  trials.     In  our  recent  budget  and  other  hearings  on  the 
Hill  we  have  come  to  expect  questions  about  clinical  trials  and  other 
evidence  of  interest  on  the  part  of  the  Members  in  assisting  us  to 
strengthen  this  kind  of  research. 

The  rapid  expansion  of  this  important  activity  suggests  that  we  might 
well  reexamine  some  of  the  premises  on  which  we  have  developed  and 
conducted  our  programs  of  research  training.     I  am  making  no  proposal,  nor 
attempting  to  describe  what  might  be  done,  but  rather  I  am  raising  a 
question  for  your  consideration.     Our  research  training  programs  have  not 
been  oriented  specifically  toward  filling  the  emerging  need  for  persons 
competent  to  carry  out  clinical  trials  where  shortages  will  become  acute. 
Should  we  structure  our  training  programs  in  a  different  way,  particularly 
those  that  we  expect  to  prepare  clinical  investigators? 

Thinking  about  this  question  has  brought  to  mind  the  impression  that 
of  late  there  has  been  a  gradual  change  in  the  career  course  of  physician- 
investigators.     A  fairly  typical  path  followed  by  my  physician  contemporaries, 
who  had  deep  interest  in  biomedical  research,  was  to  enter  an  intensive 
program  of  postdoctoral  research  training  and  experience  after  completing 
medical  school  and  their  specialty  residency.     During  such  training 
experience  most  of  us  had  the  intention  of  returning  to  clinical  care 
either  within  an  academic  institution  or  in  full-time  practice.     From  this 
population  sponsors  of  clinical  trials  have  drawn  the  best-qualified 
investigators  available  for  conducting  the  trials,  scientists  who  were 
active  in  the  clinical  care  setting  and  in  a  position  to  participate  in 
such  activities.     A  drawback  with  this  pattern  under  current  circumstances 
is  the  advanced  level  of  expertise  required  for  the  planning  and  conduct  of 
the  more  complex  trials.     Even  though  my  contemporaries  and  I  had  solid 
postdoctoral  research  training  it  did  not  confer  upon  us  all-purpose 
qualifications.     There  may  now  be  a  new  and  even  more  serious  drawback. 


There  appears  to  be  a  trend  fo.  the  persons  who  have  followed  the  career 
path  I  have  descri    id  to  finally  opt  out  of  clinical  care. 


Perhaps  we  should  look  to  well-trained  clinical  specialists  and 
provide  them  with  trie  advanced  training  in  such  areas  as  epidemiology  and 
biostatistics  with  the  thought  that  such  training  would  prepare  ther  or 
the  s    :nd  p;     aing  and  conduct  of  clinical  trials  in  the  areas  of  their 
expe      se.     Could  such  trained  specialists  be  induced  to  take  one  or  two 
years  of  training  specific  to  the  requirements  for  clinical  trials? 

1   ving  suggested  that  it  might  be  useful  to  rethink  our  training 
prog  as  they  contribute  to  our  ability  to  conduct  clinical  trials, 

permit  me  to  tur^  now  to  another  aspect  of  the  matter  about  which  my 
conclusions  are  much  more  definite.     I  refer  to  another  effect  of  biomedical 

research,   including  in  particular  clinical  trials  the  creation  of  a  new 

se     of  ethical  issues.     The  problems  arise  in  large  part  because  of  the 
financial  consequences--some  of  them  massive--that  are  bound  up  with  the 
results  of  clinica      .rials.     The  appearance  of  conflict  of  inte:  ^st  is  a 
potential  trap  for  every  investigator  involved  in  conducting  a  clinical 
trial.     For  responsible  inve       gators  to  have  consultancy  arrangements  with 
industrial  parties-at- interest ,  or  to  own  stcck  in  such  companies,  or  to 
accept  stock  options  in  them  is  to  invite  personal  t     arassment  at  least. 
Whil     under  most  circumstances  trials  have  been  planned  with  such  care  that 
the  results  are  not  likely  to  be  tainted  with  the  questionable  ethics  of  a 
few  participants,   the  effect  on  the  public's  perception  of  sc       lists  and 
scie        in  general  can  be  devastating.     I  think  we  must  give  much  more 
attei.-ion  to  the  appearance  and  certainly  to  the  reality  of  c     flicts  of 
interest  as  they  pertain  to  investigators  involved  in  clinical  trials. 

THE  HUMAN  GENOME  PROJECT 

The  NIH  has  been  the  major  player  in  the  deve"    :>ment  of  basic  genetic 
information  and  in  the  support  as  well  as  the  conduct  of  genetic  research 
for  the  past  several  decades.     It  has  supplied  much  of  the  impetus  for  the 
development  of  new  technologies  for  the  cloning  and  purifying  of  DNA, 
making  feasible  the  auman  genome  project. 
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In  FY  1988  the  Congress  added  $17.3  million  in  new  funding  to  the  NIH 
appropriation  for  a  new  research  program  to  map  and  sequence  complex 
genomes.     In  the  President's  request  for  the  current  year's  budget, 
subsequently  approved  by  the  Congress,   the  budget  for  the  genome  project 
was  increased  to  $28  million.     Thus,  we  were  assured  that  both  the  Congress 
and  the  White  House  were  supportive  of  the  initiative,  were  willing  to 
provide  special  funding  for  it,  and  that  we  could  embark  upon  this  major 
program  without  threatening  ongoing  and  necessary  research  activity  in 
other  areas. 

Consequently  we  have  established  a  new  Office  of  Human  Genome  Research 
within  the  office  of  the  NIH  Director.     It  is  headed  by  Nobelist  James  D. 
Watson  as  the  Associate  Director  for  Human  Genome  Research.     The  office  is 
to  provide  coordination,   integration,  progress  review  and  planning  in 
genomic  analysis  research.     Dr.  Watson  will  formulate  research  goals  and 
long-range  plans  with  the  advice  and  assistance  of  his  staff  and  a  newly 
chartered  NIH  Program  Advisory  Committee  on  the  Human  Genome.     Together  the 
components  of  the  genome  office  will  provide  centralized  coordination  of 
the  trans-NIH  effort  while  maintaining  the  elements  of  peer  review  and 
program  planning  that  are  essential  to  a  successful  research  initiative. 
The  NIH  provides  a  lion's  share  of  the  Federal  investment  in  genomic 
analysis,   but  the  Department  of  Energy  and  the  National  Science  Foundation 
have  a  history  of  supporting  research  programs  that  are  relevant  to  the 
genome  project.     A  number  of  joint  projects  are  already  underway,  and  at 
the  working  level,  scientists  funded  by  all  three  agencies  are  collaborating 
on  a  number  of  investigations. 

BIOTECHNOLOGY 

As  a  result  of  significant  gains  in  understanding  the  basic  processes 
of  life,   biotechnology  has  emerged  as  a  major  new  economic  and  beneficial 
force  in  the  world.     The  best  known  applications  of  biotechnology  stem  from 
recombinant  DNA. 

Investigators  have  been  conducting  research  with  recombinant  DNA  since 
the  early  1970s.     The  history  of  this  innovation  provides  an  example  of  how 
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social  concerns  can  exert  a  marked  influence  on  the  progress  of  science. 
At  the  outset,   questions  were  raised  by  the  scientists  responsible  for 
developing  the  technique  regarding  the  possible  risks  of  applying  this  new 
tool  without  adequate  information  to  er    ire  the  safety  of  the  general 
population  and  those  involved  with  the        nnology.     The  NIH  took  the  lead 
by  developing  a;     maintaining  guidelines  to  cover  research  with  recombinant 
DNA.     We  made  no  attempt,  however,  to  cover  development  and  commercializa- 
tion of  genetically  engineered  organisms.     Other  Federal  agencies  have 
jurisdiction  over  these  areas. 

An  informal  international  forum  for  coordination  of  the  application  of 
regulations  to  biotechnology  has  been  established.     Through  it  we  hope  to 
avoid  major  differences  among  participating  nations,  and  particularly  to 
avoid  unnecessary  restraints  on  development  through  an  excess  of  caution. 

NEW  PARTNERSHIPS 

For  the  past  40  years  NIH  research  activities  have  been  carried  out  in 
large  part  through  a  two-way  partnership  between  the  Federal  Government  and 
private  non-profit  entities,  such  as  academic  institutions,  hospitals  and 
free-standing  laboratories.     In  recent  years,  a  third  category  of  partners 
has  joined  the  national  biomedical  research  endeavor,  so  that  now  industry, 
a    idemia,  and  the  government  work  closely  in  mutually  supportive  effc  ~s. 

New  and  p   :>ductive  modes  of  collaboration  between  industry  and  academic 
organizations  have  developed  in  the  current  deer  '-3  involving  such  well-known 
or;.  _nizations  as  Hoechst  with  Massachusetts  Gen       1  Hospital,  Exxon  with 
Massachusetts  Institute  of  Technology,  and  Monsanto  with  Washington 
University.     A  new  organizational  approach  was  announced  last  week  by  The 
Johns  Hopkins  University  and  The  Johns  Hopkins  Health  System.     They  will 
join  with  corporate  investors  to  form  a  new  for-profit  corporation  whose 
purpose  will  be  to  transfer  technology  from  the  university  laboratories  to 
the  marketplace.     Although  not  a  party  to  the  arrangement,   the  Federal 
Government  has  substantial  interest.     The  John  Hopkins  University  received 
more  Federal  research  funds  last  year  than  any  other  university  in  the 
nation . 
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Industry's  share  of  the  nation's   investment   in  biomedical  research  has 
been  making  rapid  gains   in  recent  years.     As  recently  as  1981  the  total 
spent  by  all  of  American  industry  for  health-related  research  and  development 
was  less  than  the  research  budget  of  the  NIH  alone.     By  1987  this  had 
changed  and  industry  was  spending  $6.8  billion  annually  for  health  research 
and  development  compared  with  NIH's  research  expenditures  of  $5.5  billion. 
As  would  be  expected,   the  bulk  of  industry's  expenditures  were  concentrated 
at  the  development  end  of  the  spectrum  and  NIH's  outlays  were  for  research- - 
most  of  it  for  basic  investigations.     New  policies  and  interests,  however, 
are  now  bringing  about  a  degree  of  convergence  between  industry  and  the 
government. 


AIDS 


The  urgency  and  level  of  scientific,  public,  and  political  concern 
over  the  AIDS  epidemic  are  manifest  in  one  of  the  largest  and  most  intensive 
research  efforts  ever  mounted.     There  are  a  number  of  elements  in  the 
current  situation  that  bring  to  mind  the  opening  stages  of  the  "War  on 
Cancer"  in  the  early  1970s.     Once  again  NIH  is  committed  to  providing  the 
leadership  and  direction  needed  for  marshaling  the  resources  and  talents  of 
the  biomedical  research  community  to  combat  a  dreaded  disease.     The  NIH  is 
making  every  effort  to  ensure  that  AIDS  research  proceeds  expeditiously. 
We  have  established  an  Office  of  AIDS  Research  within  the  office  of  the  NIH 
Director  that  will  act  as  a  focal  point  for  AIDS  research.     The  purpose  of 
the  office  is  to  coordinate  the  NIH  AIDS  research  program,  centralize 
various  AIDS-related  policy  and  operating  functions,  and  represent  the  NIH 
Director  on  AIDS-related  matters. 

The  Director  of  the  National  Institute  of  Allergy  and  Infectious 
Diseases,  Dr.  Anthony  S.  Fauci,  now  serves  in  a  dual  role  as  NIH  Associate 
Director  for  AIDS  Research  and  heads  the  new  office.     Dr.  Fauci  has  been 
the  NIH  AIDS  coordinator  since  1985  when  our  AIDS  research  activities  were 
concentrated  largely  in  three  institutes.     Since  that  time  an  almost 
tenfold  expansion  of  AIDS  efforts  has  occurred  so  that  the  current  annual 
budget  is  $607  million,  and  essentially  all  components  of  NIH  are  now 
involved . 


OTHER  ISSUES 


I  will  mention  a  few  other  developments,   some  of  which  may  be  of 
special  interest  to  investigators  in  the  neurosciences  and  related  fields. 

One  such  development  is  the  creation  of  a  new  National  Institute  on 
Deafness  and  Other  Communication  Disorders  (NIDCD).     The  Act  authorizing 
NIDCD  was  signed  by  President  Reagan  on  October  29.     The  thirteenth  NIH 
institute  will  be  created  by  the  transfer  of  a  portion  of  the  appropriation 
and  programs  of  the  National  Institute  of  Neurological  and  Communicative 
Disorders  and  Stroke.     The  appropriation  for  NIDCD  for  FY  1989  was  set  at 
$96.1  million,  and  the  structure  of  the  new  organization  will  be  similar  to 
that  of  the  existing  institutes. 

All  of  the  medical  disciplines,  and  particularly  the  neurosciences, 
have  a  major  stake  in  the  escalating  controversy  between  the  biomedical 
research  c      mnity  and  animal  welfare  advocates  concerning  the  use  of 
animals  in  research.     Federally  supported  laboratories  have  been  the 
targets  of  illegal  break-ins;   theft  of  animals;  and  destruction  of  property, 
equipment  and  valuable  recc  The      H  has  been  the  site  of  a  sit-in, 

prolonged  picketing,   and  twc     ecent  demonstrations  by  animal  rights 
advocates . 

The  introduction  of  legislation  concerning  various  aspects  of  animal 
welfare  is  increasingly  common  in  Congress  and  in  State  legislatures. 
About  one-fourth  of  the  states  prohibit  by  law  the  release  of  pour  i  animals 
fc     research  use.     In  this  connection  I  should  point  out  that  NIH  neither 
specifies  nor  proscribes  the  sources  of  animals  to  be  used  in  the  oioraedical 
research  that  it  conducts  or  supports.     It  is  our  position  that  animals 
selected  for  research  projects  must  be  of  appropriate  species,  number,  and 
quality  as  determined  by  the  investigator. 

Recently,  considerable  public  attention  has  been  drawn  to  the  issues 
~?rrounding  what  is  known  as  misconduct  in  science,   including  the  conflict 

£  interest  problems  I  mentioned  in  connection  with  clinical  trials. 
Although  I  personally  believe  that  biomedical  scientists  equal  or  surpass 
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any  other  professional  group  for  integrity,  and  high  purpose,   one  must 
admit  that  recent  substantial  examples  of  dishonesty  have  severely  damaged 
public  confidence  in  our  enterprise.     Misconduct  and  dishonest  behavior  in 
science,   though  infrequent,   are  so  serious  and  undermining  to  the  creation 
of  a  sound  knowledge  base  in  biomedical  science  that  it  is  of  great  concern 
to  all  participants  in  research,  as  well  as  to  the  American  public.     It  is 
our  policy  that  grantee  and  contractor  institutions  receiving  NIH  research 
support  have  the  primary  responsibility  for  dealing  with  possible  misconduct 
involving  their  scientists.     This  responsibility  includes  the  duty  to 
conduct  inquiries  or  investigations  as  appropriate,  and  to  inform  and 
cooperate  with  NIH  as  the  funding  agency. 

Since  1982  NIH  has  dealt  with  approximately  100  cases.     In  them,  the 
alleged  wrongdoing  ranged  from  deliberately  deceptive  or  fraudulent 
practices,  such  as  fabrication  and  f alsif ication  ,of  data,  to  honest  errors 
in  judgment  or  practice,  or  in  some  instances  scientific  disputes. 

Grantee  institutions  have  been  expanding  their  efforts  during  the  past 
several  years  to  monitor,   investigate,  and  report  research  misconduct 
involving  Federal  funds,  and  to  promote  quality  assurance  and  accountability 
in  the  conduct  of  science.     However,  there  is  still  a  far  too  prevalent 
reluctance  on  the  part  of  universities  and  other  grantee  institutions  to 
engage  this  unpalatable  issue.     Recent  history  shows  that  unless  an  institu- 
tion has  a  well-planned  mechanism  in  place,   it  will  not  be  able  to  deal 
promptly  and  adequately  with  the  sudden  onslaught  of  issues  that  arise  when 
their  first  misconduct  or  fraud  case  occurs. 

To  provide  for  more  efficient  operation  on  our  part,  the  NIH  has 
increased  core  staff  within  the  Office  of  Extramural  Research  to  improve 
response  time  in  handling  cases  under  review,  provide  more  extensive 
liaison  with  the  research  institutions  conducting  NIH-sponsored  research, 
and  facilitate  ways  to  gather  data  and  seek  guidance  from  the  extramural 
scientific  community  and  from  within  the  NIH  scientific  community. 

On  September  19,  Notices  of  Proposed  Rulemaking  were  published  in  the 
FEDERAL  REGISTER  by  DHHS  and  NIH  on  the  responsibilities  of  awardee  and 
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applicant      .sti tut  ions  1   r  dealing  with  possible  misconduct  in  science  and 
the  development  of  protective  regulations.     Public  comments  were  requested 
on  issues  raised  by  the     roposed  regulations,  such  as  the  organizational 
location  of  the  Office  of  Scientific  Integrity  and  the  need  to  be  certain 
that  strong  scientific  review  is  the  first  component  of     ny  inquiry.     It  is 
essential  in  dealing  with  these  matters  that  our  efforts  to  remedy  current 
problems  not  lead  to  the  development  of  a  vigilante  or  "ethics  cop" 
mentality  with  such  actions  as  random  unannounced  site  visits  to  research 
labs  and  data  notebook  reviews,  such  as  are  currently  being  advocated  by 
some  congressional  committees. 

One  last  item  concerns  the  nationwide  need  for  research  facilities. 
New  scientific  discoveries  and  the  development  of  new  technologies  are 
changing  the  nature  of  research  needs  and  require  more  sophisticated 
facilities  to  accommodate  the  new  research.     There  is  also  a  substantial 
backlog  of  needed  repair,  renovation,  and  replacement  of  facilities  and 
equipment.     Decades-o        aboratory  buildings  may  be  structurally  sound,  but 
the  support  systems  ar.     interior  architectural  features  are  ncreasingly 
inadequate  or  deteriorated.     There  is  also  need  to  meet  new  requirements 
for  hazardous  chemical  and  biological  materials,   laboratory  animal 
facilities,  handicapped  access  requirements,  and  energy  conservation 
requirements.     These  matters  have  been  brought  to  the  attention  of  Congress, 
most  recently  in  a  report  from  a  study  group  representati      of  the  key 
leadership  of  colleges,  universities  and  nonprofit  r   _earr  institutions. 
The  group  pointed  to  an  urgent  need  for  developing  a  well-coordinated, 
long-range,  national  strategy  for  a  research  facilities  construction 
program  and  recommended  a  10-year  NIH  Research  Facilities  Construction 
Program,   including  a  2-year  pilot  phase  to  help  shape  the  longer  term  effort. 

We  recog       e  that  the  issues  related  to  funding  these  research 
facilities  are  complex  and  embedded  in  the  context  of  Federal  fiscal 
constraints,  and  that  no  simple  or  easy  solution  is  in  sight. 

There  are  many  other  important  topics  and  issues  bearing  on  the 
long-term  health  of  the  biomedical  research  enterprise  that  deser--e--in 
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fact,   demand- -our  attention  as  members  of  the  biomedical  research  community 
in  the  Federal  Government,    in  academia,    in  health  care,  or  in  industry. 

I  have  discussed  a  few  key  issues  today,   and  time  permitting,   would  be 
glad  to  respond  to  questions  or  comments. 
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1Hilts,  Philip  J.,  WASHINGTON  POST,  Washington,  D.C., 
November  28,   1988,  p.  A15 
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TALKING  POINTS  FOR 
EPA  BIOTECHNOLOGY  SCIENCE  ADVISORY  BOARD  MEETING 

December  21,  1988 

Subcommittee  chairman:  James  Tiedje 

o  Thank  you  for  providing  the  opportunity  to  present  comments 

ON  BEHALF  OF  THE  BIOTECHNOLOGY  SCIENCE  COORDINATING  COMMITTEE  ON 
THEIR  SCIENTIFIC  REVIEW  OF  THE  EPA  DRAFT  PROPOSED  BIOTECHNOLOGY 

Rules  under  TSCA  (Toxic  Substances  Control  Act), 

o  As  background  to  my  comments, 

-  bscc  was  chartered  in  1985  under  authority  of  the  federal 
Coordinating  Council  for  Science,  Engineering,  and  Technology 
(fccset)  (tab  1)  by  the  director,  office  of  science  and 
Technology  Policy,  Executive  Office  of  the  President, 

with  respect  to  biotechnology,  the  bscc  is  to 

-  provide  for  interagency  science  policy  coordination  and 
guidance,  and 

-  promote  "consistency  in  the  development  of  federal 
agencies'  review  procedures  and  assessments." 

o  Based  on  those  functions  and  on  Executive  Orders,  such  as  E.O. 

12291  (TAB  2),  WHICH  REQUIRE  APPROPRIATE  INTERACTIONS  AMONG  THE 

executive  offices  of  the  President,  the  BSCC  was  asked  to  review 

THE  SCIENTIFIC  BASIS  OF  THE  DRAFT  PROPOSED  TSCA  RULES  BY  EPA  AND, 
SUBSEQUENTLY,   THE  REVISED  DRAFT  RULES, 
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-  The  current  formulation  of  the  draft  rules  are  also 
contrary  to  the  intent  of  executive  order  12591,  facilitating 
Access  to  Science  and  Technology  (TAB  4,   This  Executive  Order, 

DATED  *°RIL  1C.   1987,   FOCUSED  ON  THE  MEANS  OF  ENSURING  THAT 
FEDERA      GENCIES  AND  LABORATORIES  ASSIST  UNIVERSITIES  AND  THE 
PRIVATE  SECTC.    IN  BROADENING  OUR  TECHNOLOGY  BASE  BY  MOVING  NEW 
KNOWLEDGE  FROM  THE  RESEARCH  LABORATORY  INTO  DEVELOPMENT  OF  NEW 
PRODUCTS  AND  PROCESSES. 

-  THE  "INTENT"  BASIS  OF  THE  RULES  REMAINS  A  MAJOR  NEGATIVE 
FEATURE  AND  WILL  HAVE  A  DAMPENING  EFFECT  ON  COOPERATIVE  RESEARCH 
AND  DEVELOPMENT  AGREEMENTS,   RESULTING  IN  DECREASED  COMPETITIVENESS 
OF  THE  U.S.  BIOTECHNOLOGY  INDUSTRY. 

0    THE  BSCC  HAS  RECOGNIZED  THE  NEED  FOR  CLASSIFICATION  SCHEMES 
BASED  ON  LEVEL  OF  RISK  FOR  MICROORGANISMS  AND  PLANTS, 
AND  HAS  TAKEN  STEPS  TO  DEFINE  RISK  CATEGORIES. 

BSCC  MEMBERS  HAVE  PROVIDED  FUNDING  TO  THE  NAS  FOR  A  STUDY 
(TAB  5    THAT  WILL  INCLUDE  GUIDANCE  TO  BE  USED  IN  ASSE  ^ING 
POTENTIAL  RISKS  ASSOCIATED  WITH  INTRODUCTIONS  INTO  THE 
ENVIRONMENT  OF  MICROORGANISMS  AND  PLANTS. 

-  Initial  priority    s  being  given  to  defining  ThusE 

CATEGORIES  OF  LOWEST  RISK, 

-  THE  NAS  STUDY  SHOULD  BE  IN  DRAFT  FORM  EARLY  NEXT  YEAR  AND 
WOULD  BE  EXTREMELY  HELPFUL  TO  REGULATORY  AGENCIES  IN  STRUCTURING 
RISK-BASED  RULES  FOR  BIOTECHNOLOGY,  USING  INPUT  FROM  AN 
INDEPENDENT  AND  HIGHLY  EXPERT  GROUP, 
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o  The  proposed  rules  appear  to  ignore  the  substantial  advances 

MADE  IN  BIOTECHNOLOGY  SINCE  THE  COORDINATED  FRAMEWORK  WAS 
PUBLISHED  IN  1986  AND  HAVE  THE  POTENTIAL  TO  UNNECESSARILY 
RAISE  REGULATORY  BARRIERS  TO  BOTH  BASIC  RESEARCH  AND  THE 
COMMERCIALIZATION  OF  BIOTECHNOLOGY  TO  THE  DISADVANTAGE  OF  THE 
COUNTRY ,     BY  HINDERING  INNOVATIVE  DEVELOPMENTS  IN  A  VARIETY  OF 
ENVIRONMENTAL  APPLICATIONS  OF  BIOTECHNOLOGY,  SUCH  AS  TOXIC  WASTE 
DISPOSAL,  HEAVY  METAL  RECOVERY,   POLLUTION  CONTROL,  AND 
SUBSTITUTES  FOR  CHEMICAL  SUBSTANCES  CURRENTLY  USED  FOR  PLANT 
PROTECTION  AND  FERTILIZATION,  OVER-REGULATION  MAY  BE 
COUNTERPRODUCTIVE  TO  THE  03JECTIVE  OF  PROTECTING  HUMAN  HEALTH  AND 
THE  ENVIRONMENT , 

o  Thank  you,    I  would  be  willing  to  answer  a  few  questions  now, 

BUT  I  WILL  HAVE  TO  LEAVE  VERY  SHORTLY, 

NOTES; 

o  Did  not  include  EBC's,  as  that  verges  on  regulation  and  not 

SCIENCE,     A  PARAGRAPH  ON  EBC'S  IS  AT  TAB  6. 
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o  The  BSCC  review  of  EPA's  proposed  rules  was  time  consuming  for 

ALL  CONCERNED,     THE  BSCC  WAS  RESPONSIVE  TO  EPA'S  CONCERNS  AND 
POSTPONED  COMPLETION  OF  ITS  REVIEW  THREE  TIMES  IN  ORDER  TO  ALLOW 
FURTHER  OPPORTUNITIES  TO  RESOLVE  OUTSTANDING  ISSUES. 

0    MEMBERS  INDIVIDUALLY  CONVEYED  TO  EPA  A  LARGE  NUMBER  OF 
SPECIFIC  CONCERNS  AND  HELD  EXTENSIVE  DISCUSSIONS . 

0    BUT  FUNDAMENTAL  SCIENTIFIC  CONCERNS  REGARDING  THE  PROPOSED 
RULES  REMAIN, 

0    THE  MAJOR  CONCERNS  INVOLVE  THE  LACK  OF  SCIENTIFICALLY 
DETERMINED  LIKELIHOOD  OF  F     K,  AS  EXEMPLIFIED  BY 

-  PROCESS-BASED  DEFINITIONS  OF  ORGANISMS  TO  BE  REGULATED,  AND 

-  "COMMERCIAL  INTENT"  OF  THE  R&D  TO  TRIGGER  REGULATION. 

0    WITHOUT  A  RISK  BASIS,  AS  OUTLINED  IN  THE  COORDINATED  FRAMEWORK 
OF  JUNE  26,  1986  (TAB  3),  THE  PROPOSED  RULES  PORTRAY  A  GREATER 
DEGREE  OF  INHERENT  RISK  IN  THESE  MICROBIAL  PRODUCES  THAN  SCIENTIFIC 
EVIDENCE  SUPPORTS, 

-  THE  PROPOSED  RULES  WOULD  REGULATE  INTERGENERIC  ORGANISMS  AS 
DEFINED  BY  THE  PROCESS  OF  THEIR  FORMATION  (THAT  IS,  BY  DELIBERATE 
COMBINATION)      THE  RULES  WOULD  NEITHER  REGULATE  ACCORDING  TO  THE 
PRODUCT  FORMED  NOR  THE  CHARACTERISTICS  OF  THE  PARENTS/DONORS. 
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-  The  distinction  between  "altered  microorganism"  and 
"naturally  occurring  microorganisms"  is  not  scientifically  based 
and  is  contrary  to  the  nih  approach  that  organisms  that  result 
from  manipulations  that  can  be  considered  "self-cloning"  are 
equivalent  to  wild  type  organisms .    in  addition,  the  introduction 
of  the  "altered"  category  would  negate  the  exemption  of  "well 
characterized,  non-coding  regulatory  sequences"  from  the 
definition  of  "intergeneric",  because  organisms  meeting  criteria 
for  the  exemption  would  still  be  "altered",  and,  therefore, 
regulated, 

0    USE  OF  "COMMERCIAL  INTENT"  FOR  REGULATION  OF  R&D 

-  IS  NOT  SCIENCE  OR  RISK  BASED . 

-  THE  SAME  RESEARCH  COULD  BE  REGULATED  DIFFERENTLY  ACCORDING 
TO  THE  INTERPRETATION  OF  COMMERCIAL  INTENT, 

-  Attempts  to  define  commercial  R&D  illustrate  the  complex 

RELATIONSHIPS  BETWEEN  UNIVERSITIES  AND  THE  PRIVATE  SECTOR  AND 
RAISE  SERIOUS  CONCERNS  REGARDING  THE  FUTURE  OF  INNOVATIVE  BASIC 
RESEARCH,     THE  FORMS  OF  THESE  RELATIONSHIPS  AND  NUMBERS  OF 
AGREEMENTS  ARE  INCREASING  RAPIDLY,  ENCOURAGED  BY  THE  FEDERAL 
GOVERNMENT  AS  A  MEANS  OF  INCREASING  THE  COMPETITIVE  POSITION  OF 
THE  U.S.   IN  THE  WORLD  MARKET, 

-  The  "intent"  basis  of  regulation  is  counter  to  the  Federal 
technology  transfer  act  of  1986  which  encourages  commercial 
development  of  ideas  generated  in  the  course  of  fundamental 
research. 


3 


OPENING  REMARKS  AND  CHARGE  TO  THE  COMMITTEE* 

by 

James  B.  Wyngaarden,  M.D.** 


The  National  Institutes  of  Health  has  long  been  committed  to 
the  support  of  research  on  the  genetics  underlying  human  develop- 
ment and  disease.     Substantial  amounts  have  also  been  provided 
for  the  characterization  of  the  genomes  of  a  variety  of  organisms 
and  most  of  our  constituent  Institutes  have  been  involved  in  such 
research.     Some  of  our  research  has  focused  specifically  on  the 
molecular  biology  of  human  genetic  diseases  and  in  the  course  of 
this  work  we  have  supported  the  mapping  and  sequencing  of 
specific  genes. 

Further,   through  its  programs  in  molecular  biology  the  NIH 
has  supplied  much  of  the  impetus  for  the  development  of  new 
technologies  for  cloning  and  purifying  DNA,  making  possible  the 
mapping  and  sequencing  of  the  large  genomes,  including  the  human 
genome . 

Thus  we  have  the  tools  for  at  least  initiating  a  targeted 
effort  whose  results  can  be  expected  to  have  a  profound  and 
beneficial  impact  upon  our  understanding  of  biological  processes 
and  ultimately  upon  our  ability  to  prevent  or  treat  human 
diseases  of  known  genetic  origin,  and  to  understand  other 
disorders  having  genetic  components.     Significantly,  dedicated 
funding  for  the  genome  initiative  is  now  being  provided  through 
the  annual  appropriations  to  the  NIH.     The  first  such  earmarking 
for  this  purpose  took  place  last  year  when  the  appropriation  for 
Fiscal  Year  1988  included  $17.2  million  for  the  genome  program. 
The  amount  was  increased  to  $27.6  million  for  the  current  fiscal 
year.   In  addition,  appropriations  were  made  last  year  in  the 
amount  of  $3.8  million  and  this  year  of  $7.9  million  to  the 
National  Library  of  Medicine  for  a  Biotechnology  Information 
Center  that  will  provide  leadership  in  the  development  of  the 
information  handling  capability  essential  to  the  human  genome 
proj  ect . 

From  the  outset  we  have  seen  that  as  research  supporting  an 
orderly  exploration  of  the  human  and  other  genomes  expands  and 
accelerates,  other  agencies,  private  organizations,  and 
individual  scientists  will  be  involved  in  the  effort  in  this 


♦Presented  at  the  First  Meeting  of  the  Program  Advisory 
Committee  on  the  Human  Genome  on  January  3,  1989. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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country  and  abroad.     The  NIH  provides  a  lion's  share  of  the 
fe     ral  investment  in  genomic  analysis  through  its  regular 
pr     rams  plus  the  earmarked  funds,   but  the  D  partment  of  Energy 
and  the  National  Science  Foundation  have  a       story  of  supporting 
programs  that  are  relevant  to  t!~e  genome  prefect.      .  number  of 
joint  projects  are  underway,   ar     at  the  working  level,  scientists 
funded  by  all  three  agencies  ar     collaborating  on  a  number  of 
investigations.     It  became  increasingly  clear,  however,   that  for 
tr     NIH  to  continue  to  exercise  leadership  in  this  endeavor  we 
must  establish  an  organizational  center  to  direct  the  project  and 
to  coordinate  it  with  other  federal  and  non-federal  agencies , 
with  industry,  an'-"  with  various  national  and  international 
scientific  organisations. 

Accordingly,   the  NIH  Office  of  Human  Genome  Research  was 
created  within  the  central  administration  of  NIH.  Official 
announcement  of  the  establishment  of  the  office  was  made 
September  26  last  year  and  at  that  time  I  was  delighted  to  make  a 
public  statement  about  a  giant  step  forward  for  the  program — the 
news  that  James  D.  Watson  had  accepted  my  invitation  to  head  our 
effort  as  the  NIH  Associate  Director  for  Human  Genome  Research. 
Dr.  Watson  brings  t:  the  position  the  experience  of  his  unmatched 
career  as  a  scientist  and  scientist-administrator,  and  the 
pioneering  vision  that  has  brought  him  worldwide  respect  and 
recognition  through  the  Nobel  Prize  and  in  many  other  ways. 

We  are  also  fortunate  that  joining  Dr.  Watson  as  members  of 
the  initial  staff  of  the  Genome  Research  Office  are  two 
scientist-administrators  from  the  National  Institute  of  General 
Medical  Sciences.     Dr.  Elke  Jordan  and  Dr.  Mark  Guyer  bring  with 
them  to  the  new  office  a  wealth  of  ability  and,   in  particular, 
broad  experience  in  the  administration  of  research  in  genetics. 

Today  we  are  activating  a-other  vital  element  of  this 
important  endeavor  —  the  Program  Advisory  Ccnittee  on  the  Human 
Genome.     The  Committee's  Charter,  as  approv_n  by  the  Secretary  of 
Health  and  Human  Services,  charges  it  to  advise  the  NIH  on  all 
apsects  of  research  in  the  area  of  genomic  analysis.  The 
Committee  is  expected     d  recommend  initiatives  that  will  promote 
the  development  of  nev.  technologies  that  will  facilitate  tne 

cquisiwion,   interpretation,  analysis,  and  distribution  of 
-enetic  and  physical  mapping  information  and  DNA  sequence  data. 
The  Committee  is  also  expected  to     Ivise  on  research  directions 
and  identify  areas  of  research  rec    .ring  additional  effort  and  to 
address  the  training  needs  of  the  research  community,  as  they 
pertain  tc  genomic  analysis. 

Because  of  the  :   tense  congr-     ional  interest  in  the  human 
genome  project  *e  have  been  direct      to     "port  by  early  1990  what 
we  consi    -r  to  be  optimal  strategy  for  t  .e  mapping  and  sequencing 
of  the  h- man  genome.     We  look  upon  the  Advisory  Committee  as  a 
prime  resource  for  the  preparation  of  this  crucial  plan  of 
action. 
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As  you  probably  have  guessed  from  the  paper  work  to  which 
you  have  been  subjected  thus  far,  the  establishment  of  an 
advisory  committee  is  not  an  action  taken  lightly  by  the  Federal 
Government.     Even  though  some  of  the  formal  appointment 
procedures  have  not  been  completed  for  all  of  the  committee 
members,   I  take  this  opportunity  to  welcome  you  into  the  NIH 
family.     I  also  wish  to  express  personally,  and  on  behalf  of  NIH, 
our  deep  appreciation  for  your  willingness  to  share  your  time  and 
your  expertise  in  the  interest  of  carrying  out  an  exciting  task 
which  will  lead  to  incalculable  benefits  over  time. 


REMARKS" 
by 

James  B.  Wyngaarden,  M.D. 

It  is  my  pleasure  to  speak  on  behalf  of  the  National  Institutes  of 
Health  and  to  add  an  official  word  of  welcome  to  the  Fifth  International 
Symposium  on  Cancer  Research  and  AIDS.     I  will  also  take  this  occasion 
to  express  personally,  and  for  the  National  Institutes  of  Health,  our 
appreciation  to  the  leading  scientists  from  many  different  countries  who 
have  come  to  Venice  to  exchange  their  special  insights  on  cancer  and  AIDS 
and  to  participate  in  discussions  regarding  them. 

This  symposium  appropriately  is  the  first  official  event  of  1989 's 
European  Year  Against  Cancer,  but  its  significance  is  not  limited  to  any 
one  continent  or  geographical  area.     It  is  an  example  of  the  gains  to  be 
realized  from  joining  in  cooperation  across  national  borders  and  across 
organizational  boundaries.     For  knowledge  about  cancer  and  AIDS  has  no 
national  or  organizational  identity.     Our  best  hope  for  progress  in  dealii 
with  these  scourges  lies  in  continuous  sharing  of  information  and  effort 
among  all  who  perform  research  against  them. 

Currently  in  the  United  States  there  is  serious  discussion  as  to 
national  priorities  with  respect  to  such  major  "big  science"  projects  as 
the  "super-collider"  and  the  space  station.     The  discussion  has  recently 
been  enlarged  to  include  such  topics  as  the  NIH  initiative  with  respect 
to  the  mapping  and  sequencing  the  human  genome.     But  there  is  a  basic 
characteristic  of  the  genome  project  that  differs  from  the  nature  of  such 
scientific  ventures  as  the  "super  collider,"  and  that  difference  is 
pertinent  to  the  subjects  of  this  symposium.     Even  though  the  genome 


"Presented  at  the  opening  session  of  the  Fifth  International 
Symposium  on  Cancer  Research  and  AIDS,  European  School  of  Oncology, 
Venice,  Italy,  January  11,  1989. 

-"Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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project  could  involve  expenditures  of  as  much  as  $3  billion  over  15  years, 
there  is  no  requirement  for  initial  investment  of  an  amount  approaching  a 
major  fraction  of  the  total  cost.     Thus  the  project  need  not  be  held  in 
abeyance  pending  the  expenditure  of  massive  sums  for  essential  equipment. 

Another   difference  lies  in  the  fact  that  it  will  not  be  necessary  for 
the  work  to  be  done  in  one  geographical  location.     Vital  contributions  to 
this  effort  will  be  made  by  government  researchers  in  a  number  of  fferent 
countries,  by  scientists     orking  in  academic  _nsticutions  whereve.  situated, 
and  in  a  variety  of  institutions  including  private,  non-profit  laboratories. 
Effective  communication  among  the  widespread  centers  of  activity,  however, 
is  an  absolute  necessity  for  the  success  of  such  an  effort. 

The  current  discussions  on  the  genome      itiative  bring  to  mind  the 
beginnings  of  the  national    ind  international  campaigns  against  cancer  and 
AIDS.     As  each  of  these  efforts  has  progressed  it  has  involved  a  broader 
segment  of  the  scientific  community,  the  government,  and  the  public, 
although  not  necessarily  in  that  order.     For  example,   in  the  United  States, 
the  so-cslled  "War  on  Cancer"  was  initiated  by  a  substant  al  increase  in 
the  amount  of  funds  provided  by  the  Federal  Government  through  the  National 
Cancer  Institute.     But  the  impetus  for  this  step  came  from  the  intervention 
of  a  group  of  private  individuals  reinforced  by  the  nationwide  efforts  of  a 
voluntary  organization,  the  American  Cancer  Society. 

After  the  appropriation  for  the  !  ational  Cancer  Institute  was  doubled 
in  the  two-year  period  between  1970  and  1972,  the  additional  funds  were 
used,   in  part,  to  develop  within  acade-ic  and  health  care  institutions  new 
centers  throughout  the  country.     Thes?     enters  were  set  up  to  conduct 
research  and  to  communicate  through  demonstration       d  by  other  means  improve- 
ments in  the  measures  for  preventing  and  treating        cer.  Subsequently, 

iw  private,  non-profit   institutions  for  cancer  research  and  treatment  have 
oeen  organized,   in  some  instances  adjacent  to  or  affiliated  with  the 
existing  cancer  centers.     Together  the  federally  supporv  =>d  and  the  privately 
supported  centers  are  instrumental  in  adding  greatly  tc       a  resources  of 
knowledge  about  the  cai-ses  and  nature  of    ancer,  and  ha      been  highly 


effective  in  increasing  the  numbers  of  physicians  trained  and  experienced 
in  its  treatment. 


While  our  efforts  against  AIDS  have  taken  place  within  a  different  set 
of  circumstances  and  on  a  compressed  schedule,  there  are  many  similarities 
with  the  cancer  effort  in  the  way  the  program  has  developed.  Furthermore, 
it  is  clear  that  no  component  of  the  informal  consortium  of  the  government, 
academia,  private  non-profit  laboratories,  and  the  interested  public 
organizations  can  be  spared  if  our  efforts  are  to  be  as  effective  as  the 
situation  demands. 

In  the  well  planned  sessions  that  are  to  follow  we  will  hear  authorita- 
tive presentations  on  important  advances  in  our  understanding  of  cancer  and 
AIDS.     It  is  fortunate  indeed  that  such  an  array  of  different  talents  has 
been  brought  together  to  concentrate  on  issues  so  important  to  the  health 
of  people  everywhere.     In  such  a  distinguished  company  the  general  discus- 
sions that  are  to  follow  the  presentations  will  inevitably  open  new  insights 
and  raise  new  questions. 

Furthermore,   in  addition  to  what  we  will  gain  from  the  discussions  of 
the  many  topics  on  the  formal  agenda  I  think  all  of  us  can  learn  important 
lessons  from  some  of  the  activities  of  Jacques  Crozemarie  and  Umberto 
Veronesi.     I  am  speaking  of  their  successful  efforts  in  reaching  out  to  the 
medical  community  and  the  general  public  through  various  media  and  with 
useful  information  about  the  cause  and  prevention  of  cancer,  and  particularly 
of  the  enthusiasm  with  which  they  have  been  able  to  recruit  supporters  and 
co-workers  for  our  common  cause.     The  significance  of  their  efforts  can 
hardly  be  overstated.     Judging  from  our  experience  in  the  United  States,  I 
can  tell  you  that  ultimately  the  cancer  and  AIDS  programs  of  the  Federal 
Government,  of  academia,  and  of  private  non-profit  organizations  are 
dependent  upon  the  active  understanding  of  the  public. 

Within  a  few  weeks  officials  of  the  National  Institutes  of  Health  will 
appear  before  the  Appropriations  Committees  of  the  U.S.  Congress.     We  have 
every  reason  to  believe  that  we  will  have  an  interested  and  sympathetic 
hearing  from  the  Members  of  the  committees.     Over  the  years,  even  when- -as 
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now- -every  effort  is  being  made  to  curtail  the  budgets  of  Federal  programs, 
the  NIH  has  been  given  favorable  treatment.     In  part  this  reflects  unusual 
insight  and  vision        the  part  of  leaders  who  have  championed  our  cause, 
but  it  also  is  a  result  of  the  educational  efforts  of  thousands  of 
volunteers  whose  deep  interest  in  disease  problems,   such  as  cancer,  prompts 
them  to  call  upon  the  government,  academia,  foundations,  and  sources  of 
private  wealth  to  carry  the  fight  through  research.     The  efforts  and 
appeals  of  such  "grassroots"  organizations  as  the  American  Cancer  Society 
cannot  be  ignored  by  the  Members  of  Congress,  who  must  always  be  sensitive 
to  the  people  they  represent,  and  this  is  particularly  true  of  the  Senators 
and  Representatives  who  make  up  our  cognizant  committees. 

In  the  United  States  we  speak  often  of  the  value  of  "pluralism"  in 
health  related  research  programs--of  the  participation  by  government  and 
private  interests  in  such  activities,  each  adding  an  indisper sable  and 
complementary  element  in  this  joint  enterprise. 

This  pluralism—extended  internationally--is  an  underlying  theme  of 
this  symposium  and  is  at  the  heart  of  the  efforts  in  which  we  all  are 
involved  against  cancer  and  AIDS.     For  this  joint  approach  to  succeed  we 
must  learn  from  each  other,  and  through  searching  discussion  share  as  well 
as  add  to  our  resources  of  knowledge.     Such  is  the  purpose  of  this 
symposium. 


Establishment  of  the  National  Institute  on'Deafness 
and  Other  Communication  Disorders 
James  B.  Wyngaarden,  M.D. 

Introduction 

o      i  am  pleased  to  report  on  the  establishment  and  operation  of 
the  National  Institute  on  Deafness  and  Other  Communication 
Disorders. 

o      As  you  know,  on  October  28,  1988,  the  President  signed  into 
law,  P.L.  100-553,  the  National  Deafness  and  Other 
Communication  Disorders  Act  of  1988,  that  authorizes  the 
establishment  of  the  National  Institute  on  Deafness  and 
Other  Communication  Disorders  (NIDCD). 

o      The  general  purpose  of  the  Act  is  stated  to  include  "the 
conduct  and  support  of  research  and  training,  the 
dissemination  of  health  information,  and  other  programs  with 
respect  to  disorders  of  hearing  and  other  communication 
processes,  including  diseases  affecting  hearing,  balance, 
voice,  speech,  language,  taste,  and  smell." 

0      in  carrying  out  the  purposes  of  the  act,  the  institute  is 
directed  specifically  to: 

00     establish  the  national  deafness  and  other  communication 
Disorders  Advisory  Board; 
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00       PREPARE  A  PLAN  TO   INITIATE,   EXPAND,    INTENSIFY,  AND 
COORDINATE  ACTIVITIES  OF  THE  INSTITUTE; 

00       PROVIDE  FOR  THE  DEVELOPMENT,  MODERNIZATION,  AND 

OPERATION  OF  MULTIPURPOSE  CENTERS  FOR  DEAFNESS  AND 
OTHER  COMMUNICATION  CENTERS;  AND 

00       ESTABLISH  A  DATA  SYSTEM  FOR  THE  COLLECTION,  STORAGE, 
AND  DISSEMINATION  OF  DATA  DERIVED  F^OM  PATIENT 
POPULATIONS. 

oo     Establish  an  Information  Clearinghouse  for 

DISSEMINATION  OF  HEALTH  INFORMATION  TO  THE  PUBLIC. 


Accomplishments 

o      In  the  short  time  since  enactment  of  the  Act,  a  host  of 

activities  have  been  undertaken  to  establish  and  operate  the 
new  Institute. 

o      Dr.  Jay  Moskowitz,  Associat:  Director  for  Science  Policy  and 
Legislation,  NIH,  has  been  appointed  Acting  Director  of  the 
NIDCD. 


An  Organizational  Change  Package  has  been  developed  to 
officially  establish  the  new  institute  and,  thereby,  provide 
the  legal  basis  for  formally  implementing  the  provisions  of 
the  act  requiring  the  transfer  of  resources  and  personnel 

FROM  THE  NINCDS  TO  THE  NIDCD. 

A  Search  Plan  has  been  developed  to  guide  a  national 

CAMPAIGN  TO  SELECT  THE  FIRST  PERMANENT  DIRECTOR  OF  THE 

NIDCD.   Advertisements  will  be  in  the  February  issues  of 
Journals  and  Newsletters  such  as  Science  and  Chronical  of 
Higher  Education. 

Nominations  were  sought  and  have  been  received  in  great 
numbers  for  appointment  of  members  to  the  Advisory  Board  and 
Advisory  Council  of  the  new  Institute.    The  enthusiastic 
response  from  relevant  scientific,  professional,  and  lay 
communities  provides  a  strong  slate  of  candidates  from  which 
to  select  members  for  these  important  advisory  committees. 
The  Advisory  Council  will  be  patterned  along  traditional 

LINES. 

Guided  by  the  reports  of  both  the  House  and  Senate 
authorizing  committees,  programs  in  deafness  and  other 
communication  disorders  totaling  $86,576,000  have  been 
identified  for  transfer  from  the  nincds  to  the  new 


Institute,  pending  the  Secretary's  approval,  including 
$2,964,000  for  administrative  expenses. 

The  scientific  programs  to  be  transferred  when  the  plan  is 
approved  include  basic  and  clinical  research  in  areas 
mentioned  in  the  act :    disorders  of  hearing  and  balance, 
disorders  of  voice  and  speech,  and  sensory  disorders 
affecting  taste,  touch,  and  smell.    emphasis  will  also  be 
given  to  research  career  development  and  research  training 
in  the  disciplines  relevant  to  these  areas.    finally,  all 
elements  of  the  existing  nincds  i ntramur*-  program 
associated  with  research  on  hearing  and  speech  disorders 
will  be  transferred  to  the  nidcd. 

The  specific  program  elements  ~hat  have  been  identified  for 
transfer  include: 

oo     Research  Project  Grants.    Two  hundr:d  and  forty-two 
(242)  FY  1989  noncompeing  continuation  research 
project  grants  are  being  transferred  to  the  NIDCD, 
together  with  $5i,164,000  for  their  support.  An 

ADDITIONAL  $16,286, .JO  WILL  BE  TRANSFERRED  TO  SUPPORT 

90  NEW  AND  COMPETING  RENEWAL  GRANTS.     THIS  REPRESENTS  A 

PRO     ,TA  SHARE  OF  THE  655  COMPETING  GRANTS  APPROPRIATED 

TO  THE  NINCDS  FOR  1989,   BASED  ON  THE  NIDCD  PROPORTION 
OF  NONCOMPETING  GRANTS. 
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oo     Research  Centers.    A  total  of  $7,552,000  is  scheduled 
for  transfer  to  the  nidcd  for  clinical  research 
centers.    These  funds  are  sufficient  to  fund  nine 
research  centers.    seven  noncompeting  continuation 
centers  are  being  transferred  with  $5,981,000; 
$1,571,000  is  available  to  fund  two  competing  centers. 


00     Other  Research  Grants.    $2,300,000  is  being  transferred 
for  Other  Research  Grants.    This  transfer  includes 
$1,973,000  for  30  continuation  projects,  as  follows: 
27  Research  Career  Program  grants  for  $1,698,000;  a 
conference  grant  for  $25,000;  and  two  Scientific 
Evaluation  grants  for  $250,000.    An  additional  $327,000 
is  available  for  an  estimated  six  additional  Other 
Research  Grants. 

oo     Research  Training  (NRSA).    $2,273,000  is  being 

transferred  to  support  96  full-time  training  positions. 
Of  this  amount,  $214,000  will  be  required  to  support 
eight  noncompeting  continuation  individual  fellowships, 
and  $1,581,000  to  support  noncompeting  institutional 
training  grants.    $478,000  remains  for  funding  of 
competing  awards. 


oo     Research  and  Development  Con^cts.    $1,087,000  is 
being  transferred  to  the  n i  dc    to  support  up  to  four 
contracts  for  the  development  of  auditory  prostheses, 
the  current  estimate  for  these  contracts  is  $1,048,000. 
These  funds  will  support  studies  involving  the 
histopathology  associated  with  cochlear  implants,  the 
development  of  speech  processors  for  auditory 
prostheses,  and  the  determination  of  the  feasibility  of 
a  central  nervous  system  auditory  prosthesis. 

oo     Intramural  Research.    Seventeen  full-time  equi  lent 
positions  have  been  transferred  to  the  nidcd,  together 
with  $2,174,000  to  support  salaries,  equipment, 
supplies,  and  central  services  for  these  staff  members. 
Transfers  will  include  the  entire  Laboratory  of  Neuro- 
otolaryngology,  the  audiology  unit,  and  the  speech 
Pathology  Unit. 

oo     Research  Management  and  Support.    Thirteen  full-time 
equivalent  positions  are  being  transferred  to  the 
nidcd,  together  with  $776,000  to  support  salaries, 
equipment,  supplie.  and  central  services  for  these 
staff  members.    this  transfer  will  include  the  staff  of 
the  Division  of  Communicative  and  Neurosensory 
Disorders  of  the  NINCDS,  together  with  all  staff  in 


GRANTS  MANAGEMENT  AND  SCIENTIFIC  REVIEW  THAT  CURRENTLY 
SUPPORT  THE  ACTIVITIES  OF  THAT  DIVISION. 

oo     Administrative  Costs  for  Establishment  of  the 

Institute.    In  the  NINCDS  appropriation  for  1989,  the 
Congress  included  $3,000,000  in  start-up  costs  for  the 
NIDCD.    This  $3,000,000  is  transferred  to  the  NIDCD, 
less  the  1.2  percent  reduction  that  was  applied  to  all 
accounts  in  the  1989  Labor-HHS-Education  Appropriations 
Act.    The  total  add-on  funds  to  be  transferred  amount 
to  $2,964,000. 

Additional  extramural  research  grant  programs  totaling 
$8,497,000  that  have  application  to  either  NINCDS  or  NIDCD 
are  being  examined  to  determine  their  most  appropriate 
organizational  location. 

The  Conference  Report  for  the  FY  1989  Labor-HHS-Education 
Appropriations  bill  requested  that  "the  Secretary  report  to 
the  Congress  on  a  quarterly  basis  during  FY  1989  concerning 

THE  ESTABLISHMENT  AND  OPERATION  OF  THE  NEW  INSTITUTE, 
BEGINNING  ON  DECEMBER  31,  1988." 

AS  MANY  OF  YOU  ARE  AWARE,  A  TASK  FORCE  COMPRISED  OF  PANELS 
OF  OUTSIDE  EXPERTS  WAS  ESTABLISHED  TO  ASSIST  THE  INSTITUTE 
IN  PREPARING  A  NATIONAL  RESEARCH  STRATEGY  FOR  DEAFNESS  AND 
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OTHER  COMMUNICATION  DISORDERS.     THE  TASK  FORCE,   UNDF°  THE 
CO-CHAIRMANSHIP  OF  Dr.   CHARLES  BERLIN  OF  THE  KRESGE  EARING 

Research  Laboratory  and  Dr.  Robert  Ruben  of  Montefiore 
Medical  Center,  met  on  January  17-19,  1989. 

oo     To  assess  the  state  of  knowledge  IN  each  of  the  major 
reas  of  research  within  the  purview  of  the  new 
Institute. 

00     to  i  dent  i fv  emerging  research  opportunities,  and 

00     to  develop  a  national  strategy  to  guide  activities  in 
deafness  and  other  communicative  disorders. 

o      The  views  and  comments  of  a  broad  segment  of  the  deafness 
and  other  communication  disorders  community  will  be 
solicited  on  a  draft  of  the  report  before  presenting  it  at 
the  spring  meetings  of  the  nidcd  adviso~    council  and 
Advisory  Board. 

Conclusion 

o      Encouraged  by  the  success  that  the  National  Eye  Institute 
has  achieved  since  its  inception  20  years  ago,  many  view  the 
establishment  of  the  nidcd  as  the  beginning  of  a  new  era  in 
confronting  deafness  and  other  communication  disorders. 


oo     Only  time  will  reveal  the  degree  to  which  this  hope  can 

BE  REALIZED;   BUT  THE  CREATION  OF  THE  NEW  INSTITUTE 
DOES,    INDEED,  OCCUR  AT  A  PROPITIOUS  TIME   IN  VIEW  OF  THE 
DRAMATIC  DEVELOPMENTS  OCCURRING   IN  SUCH  UNDERLYING 
AREAS  OF  SCIENCE  AS  MOLECULAR  BIOLOGY,   GENETICS,  AND 
NEUROBIOLOGY  THAT  HOLD  PROMISE  OF  REVOLUTIONIZING  THE 
APPROACH  TO  THE  STUDY  OF  DEAFNESS  AND  OTHER 
COMMUNICATION  DISORDERS. 

A  GOOD  START  HAS  BEEN  MADE  IN  ESTABLISHING  THE  NEW  INSTITUTE 
AND  SENDING  IT  ON   ITS  PATH,  BUT  MUCH  REMAINS  TO  BE  DONE. 

The  NIH  looks  forward  to  working  closely  with  the  leadership 
of  the  various  professional  societies,  voluntary  health 
organizations,  and  the  Congress  in  implementing  the 
provisions  of  the  Act  and  achieving  the  intent  of  those  who 
worked  diligently  to  establish  the  new  institute. 


Z    §t  ft 

DRAFT 

TALKING  POINTS* 

BY 

JAMES  B.  WYNGAARDEN** 
III.  Human  Gene  Therapy  Status  Report 

0  On  January  19,  I  accepted  the  recommendation  of  the  RAC  and  thereby 

APPROVED  THE  PROPOSAL  FOP  THE  HUMAN  GENE  THERAPY  STUDY  BY  DRS.  ANDERSON, 

Rosenberg  and  Blaese,   I  believe  that  our  peview  has  been  thorough  and 
OUR  decision  is  in  the  public  interest, 

0  as  you  know,  the  review  process  took  seven  months.   i  do  not  think 
that  timeframe  too  long,  given  the  importance  of  the  issue. 

c  i  would  like  to  review  the  process  that  culminated  in  my  approval. 

0  The  proposal  was  first  received  in  June  and  July  1988  by  a  number  of 
internal  nih  review  committees  charged  with  oversight  of  proposed 
experiments.  One  of  the  key  elements  of  their  review  is  safety— not 
only  the  safety  of  the  patients  involved,  but  of  also  the  involved 
investigators  and  health  care  personnel.  the  concern  for  safety  extends 
as  well  to  the  public  health  and  to  the  environment, 


*Presented  at  the  Meeting  of  the  NIH  Recombinant  DNA  Advisory 
Committee,  January  30,  1989,  Bethesda,  Maryland , 

*Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


0  The  institutional  review  boards  of  the  two  sponsoring  institutes  and 
the  NIH  Institutional  Biosafety  Committee  all  gave  "conditional  ap- 
proval" WITH  CERTAIN  STIPULATIONS, 

0  Among  these  stipulations  was  a  requirement  that  the  Recombinant  DMA 
Advisory  Committee  grant  its  approval  of  the  proposed  project. 

0  On  July  29,  1988,  the  Human  Gene  Therapy  Subcommittee  of  the  RAC  met 
to  consider  thf  gene  transfer  proposal,  They  deferred  approval  pending 
receipt  of  additional  data.  The  Subcommittee  prepared  specific 
questions  to  be  answered  by  the  scientists  pr i op  to  the  october  3,  1988, 
rac  meeting. 

0  The  Subcommittee  met  via  teledhone  conference  on  September  29,  1988, 
It  was  the  unanimous  de^.sion  of  the  Subcommittee  members  and  consul- 
tants PARTICIPATING  IN  THE  CONFERENCE  THAT  THE  QUESTIONS  POSED  AT  THE 

July  29,  1988,  meeting  had  not  yet  been  answered  by  the  data  provided  to 
date.  Thus,  the  Subcommittee  agreed  to  defer  approval  of  the  proposal. 

0  On  October  3,  1988,  the  RAC  received  data  not  previously  submitted  to 
the  Human  Gene  Therapy  Subcommittee.  Based  on  these  data,  the  RAC 
recommended  approval  of  the  protocol,  by  a  vote  OF  16  IN  FAVOR,  5 
OPPOSED,  and  no  abstentions. 

0  Because  certain  concerns  raised  by  technical  experts  of  the  Human 
Gene  Therapy  Subcommittee  had  not  yet  been  resolved,  I  requested  that 

THE  ENTIRE  PROTOCOL,  INCLUDING  DATA  PRESENTED  AT  THE  OCTOBER  3  RAC 
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meeting  and  any  additional  data  obtained  since  that  date,  be  reviewed  by 
the  Subcommittee  at  its  December  9,  1988,  meeting, 

0  i  stongly  believed  that  all  the  data  should  come  before  all  of  the 
groups  involved  in  review,  particularly  because  they  ape  constituted 
with  experts  in  various  fields  and  with  varied  perspectives  that  need  to 
be  brought  to  bear  in  considering  a  matter  of  such  great  import.  the 
public  is  owed  nothing  less  from  its  government, 

0  i  might  add  that  we  are  vepy  aware  of  the  need  and  desirability  of 
conducting  such  business  in  public  session.  nih  has  taken  this  stance, 
most  particularly  relating  to  dna  recombinant  matters,  since  the  very 
first  meetings  we  held  on  this  then  "new  science"  back  in  1974,  following 
asilomar.  as  you  all  know,  the  meetings  of  the  pac  and  its  subcommittee 
on  Human  Gene  Therapy  have  all  been  duly  announced  in  the  Federal 
Register  as  well  as  though  interaction  with  the  news  media.   In  fact,  as 
you  are  all  aware,  our  review  of  this  particular  research  proposal  has 
been  described  in  a  numbep  of  widely-circulated  news  media  over  the 
course  of  several  months. 

0  an  aggregate  of  perspectives  and  expertise,  as  i  mentioned  earlier, 
was  applied  in  the  peview  of  this  protocol.  my  request  was  carried 
out— the  Human  Gene  Therapy  Subcommittee  reviewed  the  additional  data 
provided  to  the  rac  for  its  october  3  meeting.  the  human  gene  therapy 
Subcommittee  voted  unanimously  to  approve  the  protocol.   In  addition, 
the  two  nih  institutional  review  boards  have  granted  their  approval,  as 

HAVE  THE 
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NIH  Institutional  Biosafety  Comm.  fee  and  the  FDA  Vaccines  and  Related 
Biologic  Products  Advisory  Committee. 

0  When  these  decisions  were  peached,  a  formal  mail  ballot  was  dis- 
tributed to  RAC  members ,  including  the  mot i or  approved  by  the  Human  Gene 
Therapy  Subcommittee  and  the  minutes  of  their  Decembfp  9,  1988,  meeting. 
Because  there  had  been  no  substantive  change  in  either  the  prof   xl  or 
the  motion  approved  by  the  rac  previously,  i  did  not  ask  rac  members  for 
further  deliberation.  the  purpose  of  the  mail  ballot  was  to  provide  a 
final,  formal  record  of  the  entire  review  process, 

0  On  December  9,  the  Human  Gene  Therapy  Subcommittee  approved  the  same 
motion  voted  by  the  rac  on  october  3,  choosing  to  add  a  fourth  point,  a 
doint  of  clarification  derived  from  prior  rac  deliberations,  thus,  the 
motion  on  the  mail  ballot  sent  to  members  of  the  rac  was  as  foll  s:  to 
approve  the  human  gene  therapy  proposal  submitted  by  dps,  anderson, 
Blaese,  and  Rosenberg  with  the  following  stipulations: 

1.  There  will  be  no  more  than  10  patients  in  the  initial 

TRIALS. 

2.  The  patients  selected  will  have  a  life  expectancy  of 
about  90  days. 

3.  The  patients  will  have  given  fully  informed  consent  to 
participate  in  the  trial. 

4.  the  investigators  will    ^vide  additional  data  before 
expanding  the  trial  by  adding  patients  .  ,  by  insert in   *  gene  for 
therapeutic  purposes. 
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0  Through  this  process  of  review,  the  investigators  have  demonstrated 
to  the  satisfaction  of  the  review  committee  that  the  use  of 
amphotropically  packaged  retroviral  vectors  does  not  appear  to  pose  a 
public  health  risk  to  patients  or  to  health  cape  personnel,  even  in  the 
event  of  accidental  exposure  to  experimental  material. 

0  i  accepted  the  recommendation  brought  before  me  and  fully  endorse  the 
start  of  this  important,  landmark  research  project.  the  detailed  review 
procedure,  the  obvious  expertise  and  commitment  of  the  various  members 
of  the  committees  involved,  and  the  full  and  open  discussion  we  have  had 
convince  me  that  this  protocol  does  not  present  a  risk  to  puelic  health 
or  to  the  environment. 


DRAFT 

PART  2  OF  TALKING  POINTS  FOR  DR,  WYNGAARDEN  FOR  THE  RAC  MEETING 

January  30,  1989 

IV.   Proposal  to  '  -commend  Amending  the  Recc    mant  DNA  Advisory 
Committee  Chapter. 

0  you  have  all  heard  my  recapitulation  of  the  review  ppocess  we 
followed  fop  the  human  gene  transfer  proposal. 

0  it  seems  to  me  that  in  order  to  assure  a  more  logical,  step-wise  flow 
of  decision  making  in  the  future,  it  might  be  useful  to  codify,  in  some  • 
way,  the  process.     i  have  discussed  this  with  the  chairman  of  the  rac 
and  the  acting  executive  secretary  and  they  agree. 

0  This  could  not  re  done  through  a  revision  of  the  Recombinant  DNA 
Guidelines  because  the  Guidelines  do  not  discuss  the  review  process  at 
this  level  of  detail.  a  better  way  to  accomplish  that  would  be  by  means 
of  a  change  in  the  charter  of  the  rac. 

0  Because  the  RAC  charter  is  a  document  signed  by  the  Secretary  of  HHS, 

THE  PROPER  BUREAUCRATIC  ACTION  WOULD  BE  FOP  ME  TO  MAKE  A  RECOMMENDATION 

to  the  HHS  Secretary  tk    such  a  change  be  incorporated  into  the  RAC 

CHARTER. 

0  i   "uld  like  the  help  of  the  rac  in  framing  such  a  recommendation  to 
the  Secretary. 


0    A  PROPOSAL  OF  SUCH  AN  AMENDMENT  IS  BEFORE  YOU  ON  PAGE  3  OF  MAILING  1, 
IT  READS:    "ALL  PROPOSALS  REFERRED  TO  A  SUBCOMMITTEE  FOP  FORMAL  REVIEW 
MUST  BE  APPROVED  BY  A  MAJORITY  OF  SUBCOMMITTEE  MEMBERS  BEFOPE  BEING 
SUBMITTED  TO  THE  PARENT  COMMITTEE.     IF  A  PROPOSAL  IS  REJECTED  BY  A 
SUBCOMMITTEE,  THE  INVESTIGATOR  MAY  APPEAL  THIS  DECISION  BY  APPLICATION 

to  the  Director,  NIH." 

0    I  WOULD  LIKE  THE  MEMBERS  OF  THE  RAC  TO  CONSIDER  AND  DISCUSS  THIS 
PROPOSAL . 


TALKING  POINTS* 
EY 

JAMES  B.  WYNGAARDEN,  M.D. 


Issues  Facing  Biomedical  Science  in  the  Next  Few  Years 

On  such  as  this  anniversary  it  is  fitting  to  look  backward  to  assess  how 
far  we've  come  and  to  look  forward  to  try  to  see  the  way  ahead. 

In  a  brief  time  with  you  today,  I  would  like  to  share  some  of  my  thoughts 
as  NIH  Director  about  the  major  issues  facing  biomedical  science  now  and  in 
the  next  few  years. 

BUDGET  CONSIDERATIONS 

It  is  not  uncommon  in  recent  years  for  university  officials,  presidents  of 
professional  societies,  heads  of  voluntary  health  agencies  and  others  to 
proclaim  that  "the  sky  is  falling",  that  the  NIH  appropriation  has  been 
slashed,  that  federal  support  of  biomedical  research  is  capricious,  and  the 
future  uncertain. 

I  am  impressed  that  the  opposite  is  true. 

The  indiscriminate  gloomy  assessments  of  federal  funding  trouble  me, 
because  they  do  not  describe  accurately  the  current  state  of  affairs. 
Comments  of  this  nature  generate  unnecessary  pessimism. 

My  optimism  is  based  on  the  achievements  of  successive  generations  of 
strong  champions  of  biomedical  research  in  the  executive  branch,  and  in 
Congress — encouraged  and  guided  by  the  advocacy  of  voluntary  health 
organizations,  professional  and  academic  societies,  and  individuals. 

The  past  seven  years  (82-89)  have  seen  a  period  of  sustained  growth  of  the 
total  appropriation  for  the  NIH,  amounting  to  96  percent  in  current  dollars 
and  35  percent  in  real  terms.    This  growth  has  erased  the  14  percent  loss 
in  purchasing  power  experienced  by  NIH  from  FY  1979  through  1982.  In  each 
of  the  last  four  years,  the  NIH  appropriation  has  reached  a  new  high  in 
constant  dollar  terms. 

o    3.6  -  7.2 

o    5%  /Yr. 

o    Biomedical  deflated 
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The  overall  growth  rate  of  the  NIH  appropriations  since  the  late  1960s  has 
been  nearly  3  percent  per  year,  even  factoring  in  the  three  brief  intervals 
when  the  appropriation  lost  purchasing  power.     In  only  two  years  out  of  the 
past  30  did  the  appropriation  in  current  dollars  decline  from  that  of  the 
previous  year.     (In  all  other  years  when  purchasing  power  was  lost,  the 
explanation  was  inflation  running  ahead  of  appropriation.) 

Some  leaders  in  the  scientific  and  academic  communities  saw  this  brief 
recession  as  "the  beginning  of  the  end  of  federal  support  for  biomedical 
research",  but  since  that  time  the  NIH  appropriation  has  increased  more 
than  fourfold. 

The  President's  1990  budget — which  I  will  defend  before  the  House  and  the 
Senate  in  the  next  few  months  —  is  $7.5  billion,  an  increase  of  5.3  percent 
over  the  FY  1989  budget.    After  ruling  out  the  effects  of  inflation,  the 
budget  is  essentially  stable. 

o    25%  AIDS 
o    3.7%  Other 

The  important  point,  however,  is  how  much  excellent  research  that  budget 
can  support.    One  way  of  looking  at  this  is  to  consider  the  award  rates — 
that  is  the  percentage  of  approved  grant  applications  we  are  able  to  fund. 
In  the  nearly  seven  years  that  I  have  been  Director,  the  overall  award 
rates  have  been  about  even  —  in  1982  34.7  percent  and  in  1988  35.4  percent. 
It  is  true  that  back  in  1975,  we  were  able  to  fund  about  60  percent  of 
grants  eligible  for  award.    The  difference  is  the  increased  competition 
(i.e.,  we  are  receiving  more  grant  applications)  and  the  increased  cost  of 
the  average  grant. 

Thus,  we  are  holding  at  about  35-39  percent.    More  problemmatic  is  the  fact 
that  some  of  the  institutes  are  considerably  lower  than  the  NIH  overall 
average. 

o    Research  project  grants: 


72 

-  9691 

73 

-  9383 

74 

-  11014 

82 

-  15970 

88 

-  20,202 

89 

-  20,731 

TRAINING 

Training  is  a  major,  long-standing  concern  for  the  biomedical  research 
community  because  we  know  how  important  the  quality  and  quantity  of  our 
research  trainees  of  today  will  be  for  science  in  the  future.    This  is 
especially  true  as  biomedical  research  becomes  more  complex  and 
intellectually  demanding. 
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Over  the  years,  NIH  has  been  able  to  support  approximately  the  number  of 
trainees  projected  by  the  National  Academy  of  Sciences.    About  10,000  per 
year. 

This  year,  we  have  decided  that  it  is  necessary  to  raise  stipends  of  (NRSA) 
trainees  in  order  to  attract  and  retain  the  best  young  people  in  our 
Drograms.  This  has  meant  that  we  will  probably  have  to  reduce  the  number  of 
trainees  supported.    We  are  taking  all  feasible  steps  to  ensure  that  the 
training  grants  for  renewal  in  1989  do  not  bear  the  full  burden  of  the 
requisite  reduction  in  the  number  of  trainees. 

The  issue  of  training  becomes  even  more  acute  when  you  consider  the  needs 
that  will  be  generated  by  the  burgeoning  fields  opened  up  through 
biotechnology,  for  example.    Another  major  concern  is  training  for  the 
people  who  will  manage  and  staff  the  growing  number  of  necessary  clinical 
trials,  particularly  in  AIDS. 

Indeed,  the  rapid  expansion  of  this  important  activity  suggests  that  we 
might  well  reexamine  some  of  the  premises  on  which  we  have  developed  and 
conducted  our  programs  of  research  training  for  clinical  investigators. 
Our  research  training  programs  have  not  been  oriented  specifically  to 
carrying  out  clinical  trials,  where  shortages  will  become  acute. 


MISCONDUCT  IN  SCIENCE 

Although  misconduct  in  science  is  a  rare  occurrence  and  the  incidence  does 
not  appear  to  have  increased,  this  is  a  critical  issue  that  cannot  be 
ignored. 

The  NIH  has  received  approximately  15-20  serious  allegations  of  misconduct 
each  year  since  1982.    While  these  are  unlikely  to  represent  the  full  tally 
of  episodes,  it  should  be  kept  in  mind  that  NIH  funds  approximately  28,000 
projects  per  year  and  supports  the  work  of  approximately  52,000  scientists. 

o  Darsee 

Nonetheless,  every  instance  of  misconduct  is  serious.    Misconduct  in 
science  erodes  the  fabric  of  science,  interfers  with  intellectual  pursuit, 
and  sours  the  public  and  Congress  who  have  been  our  supporters  over  the 
years . 

o  Dingle/Wyden 

o  Baltimore 

o    Inspector  General 

The  responsibility  lies  most  heavily  not  on  NIH  but  on  individual 
institutions.    For  this  reason,  NIH  recently  published  in  the  Federal 
Register  a  proposed  rule  on  "Responsibilities  of  PHS  Awardee  and  Applicant 
Institutions  for  Dealing  with  and  Reporting  Possible  Misconduct  in 
Science" . 


Under  this  proposed  rule,  an  assurance  system  would  be  established 
requiring  each  grantee  institution  to  have  written  policies  and  procedures 

place  for  dealing  with  and  reporting  scientific  misconduct  that  ccurs 
within  its  own  institution. 

A  key  consideration  in  formulating  the  proposed  rule  has  been  defining 
scientific  misconduct.  It  is  important  to  address  effectively  instances  of 
"errant'"'  science  while  preserving  investigators'  ability  to  pursue 
scientific  goals  through  novel,  creative,  but  sound  approaches. 

Generally,  we  define  misconduct  as  serious  deviation,  such  as  fabrication, 
falsification,  or  plagiarism,  from  accepted  practices  or  failure  to  comply 
with  regulations  protecting  human  subjects  or  pertaining  to  the  welfare  of 
animal s . 

The  proposed  rule  outlines  the  process  to  be  followed  in  response  to  an 
allegation  of  misconduct,  as  well  as  reporting  requirements.    Two  steps 
are:    an  inquiry  (fact  gathering  to  determine  if  an  investigation  is 
warranted)  and  an  investigation. 

Dealing  properly  with  a  serious  allegation  of  misconduct  is  a  critical 
responsibility  of  the  institution,  but    preventing  misconduct  is  even  more 
cruci  al . 

The  institute  of  Medicine,  with  funding  from  the  NIH,  recently  made  public 
a  re  ort  on  "integrity  in  science".    That  report  placed  a  great  deal  of 
resoonsibi 1 i ty  upon  institutions  to  create  environments  where  ethics  and 
integrity  can  be  maintained. 

For  example,  the  report  suggested  that  universities  and  the  federal 
agencies  should  limit  the  number  of  scholarly  articles  required  for 
promotions,  tenure  or  federal  grants. 

And  that  research  institutions  should  establish  rules  to  end  the  practice 
of  "gift  authorship" . 

And  further  that  research  institutions  ensure  that  all  science  students 
receive  formal  training  in  responsible  research  practices. 

(In  1986,  Sigma  Xi  published  its  report,  Honor  in  Science,  aimed  at 
educating  young  scientists  on  the  responsible  conduct  of  reseach.) 

The  IOM  report  included  some  specific  suggestions  for  the  NIH  to  consider. 
I  commend  that  report  to  your  attention. 

o  OSI/OSIR 

TIES  WITH  INDUSTRY/CONFLICT  OF  INTEREST 

Just  in  the  past  decade,  new  and  productive  modes  of  collaboration  etween 
industry     id  academic  organizations  have  developed.    Many  universities  have 
also  helped  to  establish  venture  capital  firms  that  can  enter  into 


commercial  relations  with  faculty  researchers  for  the  purpose  of  marketing 
products  derived  from  university-based  research.    These  commercial 
arrangements  are  becoming  an  important  additional  source  of  research  funds 
for  many  universities. 

o    Weiss  -  clinical  tri al s-TIMI-stock 
opti  ons-consul t 

1.  disclosure 

2.  roles 

With  intramural  NIH,  collaborative  ventures  have  come  much  more  recently- 
just  in  the  past  year  or  so — with  the  passage  of  the  Technology  Transfer 
Act  which  mandates  NIH  to  engage  in  so-called  CRADAs--col laborative 
research  and  development  agreements  with  industry. 

When  the  first  university/industry  collaborations  came  into  being  there  was 
much  concern — expressed  in  scientific  circles  and  the  scientific  press- 
that  such  ties  would  destroy  the  very  fabric  of  scientific  intellectual 
pursuit,  even  corrupt  the  institution  of  free  inquiry. 

We  have  no  evidence  that  this  has  happened,  but  there  are  issues  to  be 
concerned  with: 

Preservation  of  free  and  open  discussion  among  scientists  within  an 
institution  and  with  researchers  at  other  institutions.    This  matter  has 
caused  some  concern  among  NIH  scientists  who  may  either  consult  or 
collaborate  with  industry. 

Conflict  of  interest.    This  is  a  particular  concern  with  regard  to  clinical 
trials.    On  January  20  in  the  "Guide  to  Grants  and  Contracts",  NIH 
announced  plans  to  issue  guidelines  for  investigators  funded  by  extramural 
awards,  and  stated  that  we  "expect  that  participating  investigators  and 
consultants  will  not  have  financial  interests  in  organizations  or  entities 
that  produce  drugs,  devices,  or  other  inventions  studied  in  a  controlled 
clinical  trials."  (there  will  be  some  exemption  for  special  cases.) 

The  AAMC  is  currently  studying  institutions'  policies  on  conflict  of 
interest  in  science  with  the  expectation  of  producing  a  guidance  document 
or  model  policy. 

Skewing  of  the  research  agenda.    This  is  a  much  more  subtle,  but  important 
effect  that  industry  relationships  may  have  on  an  institution — NIH  or  an 
academic  center.     If  ties  with  industry,  for  example,  caused  NIH  to  become 
overly  geared  toward  commercialization  to  the  detriment  of  strong  support 
for  basic  research. 

ANIMALS  IN  RESEARCH 

The  use  of  animals  in  biomedical  research  will  likely  be  a  major  item  on 
the  legislative  agenda  this  year,  in  Congress  and  in  state  legislatures. 

NIH's  view  is  that  for  the  foreseeable  future,  our  biomedical  research 
efforts  require  continued  reliance  on  experimentation  with  animals. 


Otherwise,  our  efforts  to  improvt  human  health  cannot  be  maintained  or 
i  ncreased . 

At  the  same  time,  NIH  requires  the  humane  care  and  proper  treatment  of 
animals  in  NIH-sponsored  laboratory  research. 

For  a  number  of  years,  federally  supported  laboratories  have  been  the 
targets  of  break-ins;  theft  of  animals;  and  destruction  of  property, 
equipment  and  valuable  records.    The  NIH  has  been  the  site  of  a  sit-in, 
prolonged  picketing  of  100  days,  and  two  recent  demonstrations  by  animal 
rights  advocates. 

More  recently,  activists  who  once  operated  under  the  guise  of  seeking 
proper  treatment  of  animals  in  -esearch  have  begun  to  show  their  true 
colors  and  focus  on  the  worth  oi  particular  research  projects  rather  than 
on  care  or  housing  of  the  animals.    Their  true  goal  is  to  stop  all  research 
involving  animals.    This  anti-intellectual  mindset  is  an  incredibly 
destructive  force  in  our  society. 

FACILITIES 

A  newly  published  report--done  for  NIH  by  the  NSF — concerns  the  nationwide 
need  for  research  facilities. 

This  survey  concentrated  only  on  biomedical  research  facilities,  most  of 
which  (84  percent)  are  at  academic  institutions. 

Among  academic  ir  titutions,  50-54  percent  described  their  current  space  as 
generally  adequate  in  the  medical  sciences  ("sufficient  to  support  most 
research  needs... but  may  have  some  limitations").    And  37-45  percent  as 
inadequate  ("not  sufficient  to  support  the  needs  of  your  research"). 

Needs  were  somewhat  greater  in  the  basic  biological  sciences,  with  45-46 
percent  describing  their  space  as  generally  adequate  and  46-51  percent  as 
inadequate. 

The  findings  of  the  report  are  consistent  with  reports  from  institutions 
indicating  that  new  construction  is  driven  at  least  as  much  by  needs  to 
upgrade  quality  of  their  research  facilities  to  meet  emerging  safety  and 
other  requirements    such  as  new  program  areas  as  it  is  to  expand  tneir 
total  amount  of  research  space.    Among  the  factors  often  cited  as 
contributing  to  the  increased  costs  of  faci    ties  construction  were 
increasing  standards  for  animal  facilities,  tor  toxic  waste  disposal,  for 
biohazard  control  and  for  data  capabilities. 

We  recognize  that  the  issues  related  to  funding  research  facilities  are  a 
shared  responsibility  of  state,  local,  and  federal  governr    mts,  along  with 
the  private  sector.     Embedded  in  the  context  of  federal  f i _cal  constraints, 
there  is  no  simple  solution  in  sight. 
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But,  we  must  keep  this  issue  in  sight,  particularly  in  light  of  new 
scientific  discoveries  and  new  technologies  that  are  changing  the  nature  of 
research  needs  and  requiring  more  sophisticated  facilities. 

PRIVATIZATION  OF  INTRAMURAL  NIH 

Many  of  you  may  have  heard  about  suggestions  for  privatizing  NIH,  and  I 
thought  it  might  be  useful  to  bring  you  up  to  date  on  that  matter. 

Last  year  a  suggestion  was  made  by  the  0MB  for  "the  privatization  of  the 
intramural  NIH  research  program".     In  typical  Washington  fashion,  the 
suggestion  took  the  form  of  a  "trial  balloon".    That  is,  most  of  the  higher 
echelons  of  NIH,  the  Congress,  and  the  public  learned  about  the  idea 
reading  the  New  York  Times  early  one  morning. 

The  idea  was  that  in  order  to  solve  some  of  our  problems  in  attracting  and 
retaining  the  caliber  of  scientific  investigators  we  need  to  maintain 
research  excellence,  and  to  achieve  a  degree  of  flexibility  and  control, 
NIH  should  be  moved  out  of  government  and  away  from  federal  restrictions 
such  as  pay  caps. 

As  some  of  you  may  know,  NIH  has  a  severe  problem  in  that  we  are 
increasingly  unable  to  compete  with  the  Nation's  medical  schools, 
universities,  and  industry  for  senior  scientists.  In  attempting  to  fill 
senior  positions  we  are  finding  that  many  potential  candidates  do  not  wish 
to  be  considered,  primarily  because  of  the  large  gap  between  the  pay  and 
benefits  they  are  receiving  and  the  compensation  NIH  can  offer. 

I  cannot  think  of  anyone  or  any  group  that  favored  the  idea  of 
privatization.    The  Institute  of    Medicine  called  the  idea  of  making  the 
NIH  intramural  program  free-standing  and  self-supporting  "undesirable  and 
impractical"  and  recommended  higher  salaries  for  NIH's  top  scientists  and 
greater  independence  for  the  organization. 

With  the  fall  of  the  proposed  pay  raise  for  Congress  and  other  federal 
workers  (including  NIH  scientists)  in  mid-February,  we  are  renewing  our 
efforts  to  gain  higher  salaries  for  top  scientists  through  a  new  pay  scale 
called  the  Senior  Biomedical  Research  Service. 

MAPPING  THE  HUMAN  GENOME 

We  are  very  enthusiastic  about  the  very  clear  signals  we  have  gotten  from 
the  Administration  and  the  Congress  for  undertaking  a  systematic  program  to 
map  and  sequence  the  entire  human  genome. 

Ultimately,  we  expect  to  advance  to  a  determination  of  the  complex  sequence 
of  the  DNA  of  all  the  constituent  genes.     In  addition  to  the  enormous 
amounts  of  biomedical  information  and  better  understanding  of  the  role  of 
genes  in  human  disease  that  will  come  from  this  effort,  many  important 
scientific  and  technological  advances  can  be  expected,  having  both  basic 
and  commercial  applications. 
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In  198S,  $18  mi  Hi  or.  was  allocated  to  this  effort,  and  in  1989,  Congress 
appropriated  $27.6  million  for  the  genome  program.    The  President's  budget 
for  1990  requests  $100  million. 

Organizing  this  worldwide  effort — which  is  expected  to  cost  approximately  $ 
3  billion  over  the  next  15-20  years — is  a  major  challenge.  Questions 
i  ncl ude : 

which  organisms  in  addition  to  man  should  be  studied?    how  can  we  train 
the  scientists  needed  for  this  long-term  effort?    do  we  need  special 
research  centers  devoted  to  aspects  of  the  program,     if  so,  how  should 
they  be  organized?    what  are  the  legal  and  ethical  issues  involved  in 
clinical  applications  that  may  stem  from  this  research?    and,  most 
importantly,  how  do  we  handle  the  enormous  database  needs  that  will  be 
generated  by  this  concerted  effort? 

Dr.  James  D.  Watson  has  accepted  my  invitation  to  head  this  massive 
undertaking  for  NIH  as  the  first  NIH  Associate  Director  for  Human  Genome 
Research.    A  top  flight  group  of  program  advisors  has  been  selected  and  met 
for  the  first  time  in  early  January  to  begin  planning  for  the  program. 

o    Data,  methodology,  mapping,  sequencing 
o    New  Center  for  Human  Genome  Research 
o  Coordination 

research  -  data  management 

training 

centers 
o    Interagency  activities 

memo  of  understandi ng/DOE 

Department  of  Agriculture  -  plant  genome 
o  International 

Val enci  a 

HUGO 

West  Germany  -  (ethics) 
CI0MS/UNESC0/WH0 


THE  FUTURE  OF  CLINICAL  RESEARCH* 
By 

James  B.  Wyngaarden,  M.D.** 


0    Society  has  a  vital  stake  in  the  future  of  clinical  research  for  it  is 
clinical  research  that  will  determine  when,  or  possibly  if,  the 
continuing  rich  harvest  of  new  scientific  insights  emerging  from 
research  will  be  available  for  improvements  in  the  prevention  or 
treatment  of  disease. 

0    Clinical  research  offers  unusual  opportunities  and  challenges  to  medical 
students  and  graduate  students  who  will  be  entering  their  productive 
careers  or  will  be  making  career  choices  in  the  next  decade. 

0    Scientists  entering  either  basic  biomedical  or  clinical  research  today 
do  so  at  a  time  of  extremely  rapid  gains  in  useful  knowledge.  The 
momentum  of  science  is  both  a  benefit  and  a  challenge  to  young  men  and 
women  who  would  devote  themselves  to  it. 

0    "...  one  cannot  help  feel  that  the  second  half  of  this  century  will  be 
remembered  for  one  of  the  great  breakthroughs  of  human  knowledge- - 
perhaps  the  greatest  to  date,  as  it  concerns  the  basic  mechanisms  of 
life."    Christian  de  Duve 

0    "...we  are  in  the  early  stages  of  a  genuine  revolution  in  biological 

science.    We're  beginning  to  understand  at  a  deep  level  how  living  cells 
and  tissues  really  work.     The  effects  -that  this  revolution  is  now  having 
and  will  have  in  the  years  ahead  on  medicine  itself  are  simply 
incalculable."    Lewis  Thomas 


SOME  EXAMPLES  OF  RECENT  PROGRESS 

0    Exciting  new  things  are  being  learned  at  the  frontiers  of  basic 

knowledge.     Some  of  these  findings  are  already  being  applied  in  patient 
care  or  diagnosis,  some  soon  may  be  in  general  use,  and  others  must 
await  long-term  dedicated  efforts  and  inspired  insights  of  young  men  and 
women  such  as  you.     Some  examples: 

o      Knowledge  of  the  intricacies  of  the  immune  system  has  grown 

dramatically  in  the  last  two  decades,  especially  at  the  molecular 
level.     The  severe  combined  immunodef icient  (SCID)  mouse. 


*Notes  for  Keynote  Address  at  1989  Eastern  Student  Research  Forum, 
University  of  Miami  School  of  Medicine,  Miami,  Florida,  March  3,  1989. 
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o      The  highly  sensitive  polymerase  chain  reaction  method  for 

detection  of  HIV  and  HTLV-1  DNA  and  RNA.     This  new  technique  is 
expected  to  play  an  important  part  in  early  diagnosis  of  infection 
and  the  screening  of  blood  donors  as  well  as  in  efficacy  testing 
for  drugs  and  vaccines. 

o      AIDS  researchers    re  using  two  avenues  of  anti-retroviral  drug 

developmer. : --the  screening  of  large  numbers  of  existing  compounds 
and  the  designing  of  targeted  agents  that  can  interfere  with  the 
life  cycle  of  the  virus. 

o      Scientists  at  NIH  soon  will  begin  using  gene  transfer  as  a  means 
for  further  developing  a  promising  new  form  of  cancer  treatment. 
Ultimately  the  scientists  hope  to  use  the  gene  transfer  technique 
for  cancer  therapy. 

o      And  finally,  an  example  of  research  whose  applications  to  patient 
care  may  be  longer  in  coming — the  human  genome  project.  Major 
advances  have  made  it  possible  for  the  NIH  to  begin  a  project 
whose  purpose  is  the  construction  of  high  resolution  genetic  and 
physical  maps  of  large  complex  genomes.     Ultimately  we  expect  to 
move  to  the  determination  of  the  complex  sequence  of  the  DNA  of 
any  organism  of  interest,  including  man. 

CHALLENGES  OF  THE  NINETIES 

0    To  maintain  the  current  pace  of  scientific  advances,  and  particularly  to 
press  forward  on  such  initiatives  as  biotechnology  and  the  human  genome 
project  and  the  expansion  of  research  on  AIDS,  we  must  ensure  a 
continuing  supply  of  bright  and  well-trained  scientists.     The  outlook  is 
sobering. 

0  The  Government-University-Industry  Research  Roundtable  of  the  National 
Academy  of  Sciences  projects  a  continuing  strong  demand  for  scientists 
and  engineers  n  industry  and  academia  but  a  decline  in  the  numbers  of 
Americans  in  the  appropriate  age  groups . 

0    The  number  of  22-year-olds  at  any  given  time  is      ojected  to  drop  by 
more  ihan  25  percent  by  the  year  2000.     Even  if  the  numbers  were  not  to 
decline,  a  significant  increase  in  the  proportion  of  22-year-olds  who 
elect  to  pursue  science  and  engineering  degrees  would  be  required  to 
meet  the  projected  research  needs. 

0    The  Roundtable  estimated  that  to  maintain  the  1985  level  of  potential 
research  trainees  into  the  1990s  the  degree  award  rate  would  have  to 
increase  by  30  percent. 

0    Of  special  significance  to  biomedical  research  is  the  decli  ~  in  the 
number  of  baccalaureate  degrees  in  the  life  sciences  that  has  continued 
since  1977. 
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0    The  message  is  clear.     If  we  are  to  realize  the  promises  implicit  in  the 
recent  and  rapid  progress  in  the  biosciences,  we  must  attract  greater 
numbers  from  a  diminishing  age  segment  of  our  population. 

0    Dale  Corson,  President  Emeritus  of  Cornell  University,  in  a  recent 

article  on  the  nation's  technological  future  wrote,  "Children  are  being 
turned  off  to  science  beginning  the  first  day  of  the  first  grade."  He 
warned,  "The  problem  is  so  deep  that  I  think  it  will  take  generations  to 
solve. " 

0    The  challenge  is  daunting  indeed  for  biomedical  research,  particularly 
when  we  consider  the  current  and  future  needs  for  such  categories  as 
investigators  trained  for  clinical  research. 


NIH  AND  RESEARCH  TRAINING 

0    From  the  time  the  NIH  began  to  grow  from  a  small  laboratory  and  to 
support  biomedical  research  nationwide,  it  has  recognized  the 
interdependence  of  training  and  research  and  the  necessity  for  a 
substantial  research  training  program. 

0    The  research  training  programs  of  NIH  have  been  in  the  main  an  effective 
means  for  ensuring  the  nation 1 s  research  enterprise  by  maintaining  the 
flow  of  well-trained  young  scientists  into  research  careers. 

0    Problems  arose  for  training  programs  in  the  late  1960s  and  early  1970s 
when  it  was  the  Administration's  view,  that  training  ought  to  be  financed 
by  its  recipient.    After  training  and  "fellowship  programs  were  summarily 
discontinued  in  1973,  the  Congress  passed  the  National  Research  Act 
authorizing  the  National  Research  Service  Awards. 

0    Since  1971,  training  funds  administered  through  NIH  after  adjustment  for 
inflation  have  declined  by  almost  6  percent  per  year,  while  at  the  same 
time  expenditures  for  research  have  increased  by  3  percent  per  year  in 
real  dollars. 

0    Currently  the  bulk  of  our  training  support  is  channeled  through  National 
Research  Service  Awards  either  as  institutional  training  grants  or  in 
the  form  of  individual  fellowships.     Certain  of  our  Institutes  have 
special  awards  designed  to  meet  particular  needs — for  example,  the 
Minority  Access  to  Research  Career  Awards,  the  Physician  Scientist 
Award,  and  Awards  (NRSA)  for  Short  Term  Training  -  Students  in  Health 
Professional  Schools. 

0    NIH  has  been  able  to  maintain  a  relatively  stable  number  of  trainees  by 
such  measures  as  restricting  stipends,  but  after  four  years  without  an 
increase  it  became  essential  that  we  adjust  the  stipend  level.    Doing  so 
in  the  absence  of  an  increase  in  funding  for  training  forces  a  reduction 
in  the  number  of  trainees  that  can  be  supported. 


0    A  modest  improvement  in  funding  for  training  is  requested  in  the  FY  1990 
budget  that  we  shortly  will  be  discussing  in  the  annual  hearings  before 
the  Appropriations  committees  of  the  Congress.     The  FY  1990  request 
includes  an  3.3  percent  increase  for  the  research  career  and  a  5.1 
increase  in  research  training  programs  over  the  FY  1989  levels.  These 
increases  do  not  take  inflation  into  account,  but  permit  the  programs  to 
be  increased  slightly  above  their  current  operating  levels.    As  part  of 
the  Human  Genome  Initiative  the  research  career  program  will  be  expanded 
by  25  awards  and  the  research  training  program  by  185  trainees. 

0    Research  training  of  clinicians  is  an  especially  critical  matter.  The 
need  for  trained  clinical  investigators  is  evident,  but  it  is 
understandable  that  physicians-in-training  have  second  thoughts  about 
substantial  involvement  in  research.  They  face  such  deterrants  as: 

o      the  large  debt  borne  by  recent  M.D.  graduates, 

o      the  discrepancy  between  the  incomes  of  clinical  investigators  and 

their  colleagues  in  practice, 
o      the  increasing  difficulty  clinical  investigators  experience  in 

getting  funds  for  their  research,  and 
o      uncertainties  about  advancement  in  the  academic  community. 

In  addition,  one  must  add  to  this  list  the  increasing  length  of  time  an 
individual  must  remain  in  training  to  become  an  effective  clinical 
investigator.     This  will  also  add  to  the  financial  burden  felt  by  both 
the  trainees  and  their  families,  and  may  very  well  cause  an  otherwise 
outstanding  candidate  for  a  successful  career  in  clinical  research  to 
enter  the  full-time  practice  of  clinical  medicine. 

0    Institutions,  as  well  as  individuals,  face  economic  disincentives  in 

clinical  research  training  programs  for  the  changing  financial  structure 
in  research-intensive  medical  institutions  places  more  dependence  on 
patient-care  revenues  to  the  detriment  of  clinical  research. 

0    Notwithstanding  these  evident  problems,  there  appears  to  be  increasing 
interest  on  the  part  of  graduating  medical  students  in  careers  of  full- 
time  research  or  academic  activities.     In  the  AAMC's  annual  survey  on 
trends  in  medical  students'  career  interest,  almost  a  third  (30.5 
percent)  of  the  class  of  1988  indicated  their  preference  for  research  or 
academic  medicine.     This  is  an  increase  of  more  than  10  percent  over  a 
similar  survey  of  the  class  of  1979.     On  the  other  hand,  possibly  as  an 
expression  of  their  understanding  of  the  difficulties,  only  15.4  percent 
of  the  1988  graduates  said  that  they  expected  to  be  exclusively  or 
significantly  involved  in  research  during  their  medical  careers.  This, 
however,  is  almost  double  the  1979  percentage  of  8.7  percent.  (About 
10,000  students — a  little  over  two-thirds — of  the  graduates  respond  each 
year . ) 
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THE  CLINICAL  INVESTIGATOR  AS  AN  ENDANGERED  SPECIES 

O    Ten  years  ago  in  my  Presidential  address  at  the  Association  of  American 
Physicians  I  spoke  on  a  subject  that  I  consider  to  be  particularly 
appropriate  to  emphasize  on  this  occasion.     The  title  of  my  address  was 
"The  Clinical  Investigator  as  an  Endangered  Species." 

0    Since  coming  to  the  National  Institutes  of  Health  as  Director,  I  have 
become  even  more  strongly  convinced  than  before  of  the  vital  importance 
of  attracting  the  best  and  brightest  to  careers  in  research — and 
especially  of  the  need  to  interest  and  hold  young  men  and  women  who  are 
trained  as  physicians. 

0    In  using  the  term  "clinical  investigator"  I  am  speaking  of  an  individual 
thoroughly  trained  in  clinical  medicine  and  also  thoroughly  trained  in  a 
scientific  discipline,  and  who,  in  addition,  participates  in  both 
clinical  and  experimental  endeavors  as  a  career  role. 

0    The  lead  sentence  of  the  cover  story  of  the  December  26,  1988  issue  of 
MEDICAL  WORLD  NEWS  said,  "At  a  time  of  explosive  innovation  in 
biomedical  science,  there  has  been  a  quiet  erosion  in  the  number  of 
physicians  actively  engaged  in  research."    The  article  went  on  to  note 
that,  "Although  they  (physician  researchers)  are  as  successful  in 
obtaining  government  grants  as  Ph.D.  scientists,  experts  say  fewer  M.D. 
researchers  are  choosing  to  compete—raising  concerns  that  some  medical 
discoveries  may  never  make  it  from  the  bench  to  the  bedside." 

0    NIH  experience  bears  out  the  MEDICAL  WORLD  NEWS  statement.     Looking  back 
over  the  past  decade,  the  success  rates  of  M.D.  applicants  for  NIH 
competing  research  grants  have  been  essentially  the  same  as  the  rates  of 
Ph.D.  applicants.    However,  the  number  of  new  awards  to  both  M.D.s  and 
Ph.D.s  has  declined  by  about  one-third.     (SLIDE  -  1) 


NEW  R01  AWARDS 

1979 

1984 

1988 

Success  Rates  of  M.D.s  (%) 

31.3 

24.7 

22.8 

Success  Rates  of  Others  (%) 

34.2 

24.5 

23.1 

Awards  to  M.D.s  (number) 

918 

667 

597 

Awards  to  Others  (number) 

2,422 

1,756 

1,572 

0    Although  the  numbers  involved  are  not  large  the  proportion  of 

postdoctoral  fellowships  awarded  to  M.D.s  has  remained  at  about  20 
percent  for  the  past  10  years.     (SLIDE  -  2) 

0    A  key  measure  of  the  entry  of  physicians  into  research  is  the  number  of 
NIH  Young  Investigator  Research  Awards  and  FIRST  awards.     Here  again  the 
proportions  have  remained  fairly  consistent  as  the  numbers  have 
increased.     (SLIDE  -  3) 
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New  R23  &  R29  Awards 

1979 

1984 

1988 

M.D.s  (number) 

48 

81 

140 

M.D.s  (%) 

25.1 

24.3 

22.3 

Non-M.D.s  (number) 

143 

252 

487 

Non-M.D.s  (%) 

72.5 

75.7 

77.7 

0    The  length  of  time  devoted  to  postdoctoral  training  appears  to  have  a 
substantial  effect  on  whether  the  MD  postdoctoral  trainees  apply  for  and 
are  awarded  grants.     (SLIDE  -  4),   (SLIDE  -  5),   (SLIDE  -  6) 

WHAT  TO  DO  ABOUT  IT- -CLINICAL  TRIALS  AS  A  SPECIAL  CASE 

0    Within  biomedical  research  activities  a  new  sub-enterprise — clinical 
trials- -has  developed  and  is  undergoing  rapid  growth.     Such  studies  as: 

o      The  TIMI  (Thrombolysis  in  Myocardial  Infarction)  Trial 
o      The  Tight  Control  Diabetes  Trial 

o  Modification  of  Diet  in  End  Stage  Renal  Disease  are  of  major 
potential  significance  with  respect  to  long-term  efficacy  of 
medical  care  as  well  as  its  cost. 

0    There  is  an  increasing  level  of  congressional  interest  in  the  number  of 
clinical  trials  being  supported  througr  the  NIH,  and  consequently  in  the 
training  of  investigators  for  the  conduct  of  such  trials. 

0    The  rapid  expansion. of  this  activity  suggests  that  we  might  reexamine 
some  of  the  premises  on  which  we  have  developed  and  conducted  our 
programs  of  research  training.     The  programs  have  not  been  oriented 
specifically  toward  filling  the  needs  for  persons  to  carry  out  clinical 
trials.     Should  we  structure  our  programs  differently? 

0    I  have  the  impression  that  there  has  been  a  gradual  change  in  the  career 
course  of  physician  investigators.    My  contemporaries  with  deep  interest 
in  research  typically  entered  intensive  postdoctoral  research  training 
after  completing  medical  school  and  their  specialty  residency.     It  was 
from  this  population  that  the  investigators  who  could  best  conduct 
clinical  trials  were  drawn.  But  today  advanced  levels  of  expertise  are 
required  for  planning  and  conducting  the  more  complex  trials—require- 
ments for  which  even  our  solid  postdoctoral  research  training  did  not 
prepare  us.     Further,  there  appears  to  be  a  trend  for  persons  who 
followed  the  career  path  I  mentioned  to  opt  out  of  clinical  care. 

0    Perhaps  we  could  provide  well-trained  clinical  specialists  with  advanced 
training  in  such  areas  as  epidemiology  and  biostatistics ,  with  the 
thought  that  such  training  would  prepare  them  for  the  sound  planning  and 
conduct  of  clinical  trials  in  their  specialty  areas.     Could  such 
specialists  be  induced  to  take  one  or  two  years  of  training  specific  to 
the  requirements  for  clinical  trials? 
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0    Young  investigators  can  play  critical  roles  in  a  number  of  new,  multi- 
institutional,  centralized  research  efforts,  and  in  doing  so  can  learn 
skills  that  can  later  be  important  resources  for  them  in  academia  or 
industry.     Some  of  these  consortium  groups  are  parts  of  cancer  control 
programs,  for  example,  the  Eastern  Solid  Tumor  Group,  the  Leukemia  Task 
Force  B,  and  recently  the  AIDS  Clinical  trial  group.     In  the  Clinical 
Trial  Group  a  continuing  nationwide  effort  involves  many  institutions, 
drugs,  and  individual  protocols. 

0    As  we  think  about  modifications  of  our  training  programs,  we  need  to 
recognize  that  clinical  trials  in  particular  have  created  a  new  set  of 
ethical  issues.     The  problems  arise  in  large  part  because  of  the 
financial  consequences- -some  of  them  massive — that  are  bound  up  with  the 
results  of  clinical  trials.     The  appearance  of  a  conflict  of  interest  is 
a  potential  trap  for  every  investigator  involved  in  conducting  a 
clinical  trial.    We  must  give  more  attention  to  the  appearance  and 
certainly  to  the  reality  of  conflicts  of  interest  as  they  pertain  to 
investigators  in  clinical  trials. 

0    The  NIH  had  asked  the  Institute  of  Medicine  to  make  a  general  assessment 
of  our  country's  resources  for  clinical  investigation.    Major  concerns 
have  been  raised  about  the  future  of  clinical  investigation  in  the 
United  States  because  of  such  things  as: 

(a)  fundamental  changes  in  the  organization  of  health  care  in  the 
United  States; 

(b)  major  efforts  at  cost  containment  in  all  areas  of  clinical 
medicine; 

(c)  rapidly  escalating  expenses  associated  with  drug  development,  and 
lastly; 

(d)  a  reduction  in  the  number  of  individuals  pursuing  a  career  in 
clinical  investigation. 

0    The  IOM  study  was  conducted  by  a  distinguished  panel  from  academia  and 
the  pharmaceutical  industry.    Among  the  questions  we  asked  the  group  to 
consider  were  two  related  to  training.    We  asked,  "How  can  the  NIH 
increase  interest  in  clinical  investigation  among  medical  students  and 
residents?"  and  further,  "How  can  the  training  of  young  clinical 
investigators  be  improved  to  optimize  their  chances  of  success  in  the 
peer  review  process?" 

0    The  IOM  study  recommended  a  national  training  program  that  produces 
annually  about  1,000  new,  well- trained,  clinical  investigators.  The 
committee  estimated  that  this  number  would  be  required  to  replace  U.S. 
medical  school  faculty  members  who  leave  their  investigative  careers. 
They  recommended  that  each  M.D.  trainee  should  receive  up  to  five  years 
of  experience  proceeding  from  closely  supervised  training  experience  and 
moving  toward  increasing  independence.    This  five-year  period  should 
include  at  least  one  year  of  clinical  subspecialty  training  since  it  is 
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impossible  to  develop  clinical  investigators  who  lack  knowledge  of  the 
particular  discipline  involved.     The  postgraduate  period  for  the 
M.D./Ph.D.  fellow  may  require  a  shorter  period  than  five  years  (e.g., 
perhaps  three),  one  of  which  should  include  clinical  subspecialty 
training. 

0    With  regard  to  fund_-,g,  the  study  recommends  that  NIH  institutional 

clinical  research  training  grants  should  be  continued  and  be  expanded  to 
become  the  major  funding  source  for  the  first  three  years  of  this 
program.     In  some  instances,  indi      lal  fellowships  may  be  utilized  to 
support  the  first  three  years.     I:      jst  cases  the  final  two  years  should 
be  competitively  funded  by  a  mechanism  similar  to  the  NIH  carer 
development  awards. 

0    The  IOM  recommended  that  the  training  program  should  include,  in 

addition  to  opportunities  to  master  the  fundamental  biomedical  science 
design  and  respons:_Dle  conduct  of  clinical  tr:  :1s,  a  solid  foundation  in 
areas  such  as  clinical  trials  methodology,  bic^ tatistics,  clinical 
epidemiology  and  clinical  pharmacology.     In  addition  they  recommenced 
that  efforts  must  be  made  to  enhance  an  awareness  of  the  ethical, 
social,  and  economic  factors  related  to  clinical  investigation.  This 
additional  training  program  should  be  extended  to  clinical  investigators 
in  other  professions  as  well  as  physicians. 

0    And  finally,  a  cautionary  note  for  both  the  research  enterprise  as  a 
whole  and  the  individual  scientist.     It  should  be  recognized  that 
training  programs  in  clinical  investigation  must  enroll  more  individuals 
than  may  ultimately  continue  in  that  career.     Prior  to  entering  a 
rigorous  training  program  in  clinical  investigation,  few  individuals 
will  truly  Know  if  they  have  the  ability,  interest,  and  temperament  to 
succeed  as  a  clinical  investigator.     Good  programs  will  giv    them  the 
opportunity  to  make  an  honest  effort  to  succeed  in  the  hig; 
competitive  and,  at  times,  extremely  frustrating  world  of  tne  clinical 
investigator.     The  challenge  t:  the  NIH,  to  academia,  and  to  industry  is 
to  develop  and  nurture  the  kinds  of  training  programs  that  will  enhance 
our  ability  to  translate  what  has  been  discovered  in  the  bas Lc  sciences 
into  medical  advances  that  can  benefit  people  everywhere. 


STATUS  AND  FUTURE  DIRECTIONS  FOR  BIOMEDICAL  RESEARCH* 

BY 

JAMES  B.  WYNGAARDEN,  M.D.** 

Overview  of  Health  R&D  in  the  United  States 

0    Total  health  costs  today  in  the  U.S.  is  estimated  at  about 

$497  BILLION  (LATEST  FIGURES  AVAILABLE  ARE  ACTUALLY  ESTIMATES  FOR 
1987). 

0    Total  national  health  R&D  is  estimated  at  only  about  3.2%  of 

TOTAL  HEALTH  EXPENDITURES. 

0     IN  1988,  THE  TOTAL  NATIONAL  SUPPORT  FOR  HEALTH  R&D  WAS  AN 
ESTIMATED  $18.13  BILLION.     OF  THAT  TOTAL,  35%  WAS  SUPPORTED  BY 
NIH,  42%  BY  INDUSTRY  AND  23%  BY  OTHER  FEDERAL,  STATE  AND  LOCAL 
GOVERNMSNTS  AND  PRIVATE  NON-PROFIT  ORGANIZATIONS. 

0    THE  CROSS-OVER  YEAR,  WHEN  INDUSTRY  FOR  THE  FIRST  TIME 
SURPASSED  NIH  IN  PERCENT  OF  HEALTH  R&D  SUPPORT,  WAS  1983.  BUT 
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when  we  look  at  all  basic  health  research  support  which  totalled 
some  $5.7  billion  in  1987,  62%  was  provided  by  nih  and  about  10% 
by  industry, 

0  Breaking  down  those  figures  further,  by  type  of  effort 
supported,  we  find  these  comparisons '.    nih  support  in  1987  was 
allocated  approximately  61%  to  basic  research,  30%  to  applied 
research  and  9%  to  development,    our  internal  analysis  found  a 
different,  but  not  surprising,  trend  in  industry  support:  10% 
for  basic  research,  and  the  remainder  invested  in  application  and 
development. 

0   Clearly,  government  and  industry  perform  complementary  roles 
in  the  advancement  and  application  of  biomedical  knowledge. 


0     IT  IS  ALSO  IMPORTANT  TO  REALIZE  WHERE  THIS  FUNDING  IS  BEING 
SPENT:     OF  THE  $6.9  BILLION  SPENT  FOR  HEALTH  R&D  BY  INDUSTRY  IN 
19^81  ONLY  ABOUT  $273  MILLION  WENT  TO  INSTITUTIONS  OF  HIGHER 
EDUCATION  AND  ONLY  ABOUT  $132  MILLION  WENT  TO  OTHER  NONPROFIT 
ORGANIZATIONS  SUCH  AS  HOSPITALS  AND  INDEPENDENT  RESEARCH 
INSTITUTIONS.     THE  BULK  OF  INDUSTRY  SUPPORT  FOR  HEALTH  R&D,  NOT 
SURPRISINGLY,    IS  SPENT  WITHIN  THE  INDUSTRY  ITSELF  ($5.4  BILLION). 


0  NIH'S  FUNDING  IS  DISTRIBUTED  DIFFERENTLY,  WITH  THE  BULK" 
-  GOING  TO  INSTITUTIONS  OF  HIGHER  EDUCATION  AND  ANOTHER  15% 


-  63%- 
GOING 
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TO  OTHER  NONPROFIT  ORGANIZATIONS,  AND  MUCH  SMALLER  AMOUNTS  TO 
INDUSTRY  AND  STATE  AND  LOCAL  GOVERNMENTS. 

0    Academic  researchers  get  the  major  share  of  NIH  money.  About 

52%  OF  ALL  NIH  EXTRAMURAL  MONEY  GOES  TO  MEDICAL  SCHOOLS  (THIS 
SHARE  HAS  BEEN  STABLE  OVER  THE  1980' S,  VARYING  NO  MORE  THAN  A 
PERCENTAGE  POINT  OR  TWO  A  YEAR).     OTHER  BIG  CATEGORIES  OF  NIH 
GRANTEES  ARE  NONPROFIT  HOSPITALS  NOT  ASSOCIATED  WITH  MEDICAL 
SCHOOLS,  WHICH  RECEIVE  ABOUT  8%  OF  NIH  MONEY,  AND  THE  INDEPENDENT 
RESEARCH  INSTITUTES,  WHICH  RECEIVE  ABOUT  9%. 

Overview  of  NIH  Support  Over  the  Years 

0    it  is  not  uncommon  in  recent  years  for  members  of  the 
scientific  community  to  proclaim  that  "the  sky  is  falling",  that 
the  nih  appropriation  has  been  slashed,  that  federal  support  of 
biomedical  research  is  capricious,  and  the  future  uncertain. 

0   This  does  not  describe  accurately  the  current  state  of 
affairs.    Comments  of  this  nature  generate  unnecessary  pessimism. 

0  The  past  seven  years  (82-89)  have  seen  a  period  of  sustained 
growth  for  the  nih,  amounting  to  96%  in  current  dollars  and  35% 
in  real  terms.    in  each  of  the  last  four  years,  the  nih 
appropriation  has  reached  a  new  high  in  constant  dollar  terms. 
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0   The  President's  1990  budget,  which  I  will  defend  before  the 
House  and  the  Senate  in  the  next  few  months,  is  $7,5  billion,  an 
increase  of  5.3%  over  the  fy  1989  budget.    after  ruling  out  the 
effect   of  inflation,  the  budget  is  essentially  stable. 

0  25%  AIDS 
0  3.7%  OTHER 

0   the  important  point  is  how  much  excellent  research  that  budget 
can  support.    one  way  of  looking  at  this  is  to  consider  the  award 
rates--that  is,  the  percentage  of  approved  grant  applications  we 
are  able  to  fl  d.    in  the  nearly  seven  years  that  i  have  been 
director,  the  overall  award  rates  have  been  about  even-- in  1982, 
34.7%  and  in  1988,  35.4%.    it  is  true  back  in  1975,  we  were  able 
to  fund  about  60  percent  of  grants  eligible  for  award.  the 
di    erence  today  is  the  increased  competition  for  the  money-- 
i.e.,  we  are  receiving  more  grant  applications"-  and  the 
increased  cost  of  the  average  grant. 

0   Thus,  we  are  holding  at  about  35-39%.    More  problematic  is  the 
fact  that  some  of  the  institutes  are  considerably  lower  than  the 
nih  overall  average. 

0   Number  of  projects  supported  over  the  years: 

72-  9691 

73-  9383 

74-  11,014 


82-15,970 

88-  20,202 

89-  20,731 

How  Science  and  the  Support  of  Science  Has  Changed  Over  the  Years 

0   Cost  of  the  average  research  grant  has  increased. 

0   Some  research  is  moving  toward  "big  science".  Many  years  ago, 
science  was  done  by  individuals  working  alone  or  in  small 
laboratories.    Now—in  some  areas  of  science—larger  groups, 
crossing  interdisciplinary  lines  are  required. 

0   There  is  a  trend  toward  bringing  the  physical  and  biological 
sciences  together.    for  example,  the  field  of  biotechnology  will 
require  scientific  personnel  trained  to  apply  physics, 
mathematics  and  chemistry  to  such  problems  as  biological 
structure  at  the  molecular  level. 

0  the  methodology  and  techniques  used  in  modern  science  are 
increasingly  sophisticated  so  that  those  going  into  research  need 
more  and  better  training. 

0   for  some  types  of  research,  increasingly  sophisticated 
equipment  and  facilities  are  required.  there  is  also  a  need  to 


spend  money  for  keeping  facilities  in  line  with  requirements  for 
animal  welfare,  biosafety  considerations,  data  capabilities,  etc. 

0    Increasingly,  industry  has  entered  the  picture,  collaborating 
with  university,  hospital  and  more  recently  government 
researchers.  This  has  potential  for  changing  dramatically  the  way 
in  which  science  has  been  done  in  the  pas"  and  brings  to  the  fore 
many  concerns'.  open  exchange  of  ideas,  conflict  of  interest, 
skewing  of  the  research  agenda,  etc. 

njjh  abiding  principles  for  research  support 

0   Emphasis  on  investigator-initiated  research.  This  is  where  we 
tap  the  best  and  3rightest  of  the  scientific  community.  also 
place  emphasis  on  basic  discoveries. 

0   Reliance  upon  the  peer  review  system  to  support  excellence. 

0   Concern  for  the  infrastructure  of  acai^mic  bioscience-- 
including,  in  particular,  training  the  next  generation  of 
scientists. 

NIH  Research  Support  Relating  to  Children 
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0    NEARLY  ALL  THE  CATEGORICAL  INSTITUTES— AS  WELL  AS  THE  NICHD — 
SUPPORT  RESEARCH  DIRECTLY  RELATING  TO  CHILDREN'S  HEALTH,   SO  IT  IS 
NEARLY  IMPOSSIBLE  TO  PROVIDE  A  BUDGET  FIGURE  ON  THIS. 

0   Some  areas  of  particular  interest  to  NICHD: 

0  Vaccine  development— particularly  against  pertussis  (clinical 
trials  are  planned  shortly  in  massachusetts)  and  for  hemophilus 
influenza,    the  latter  is  the  leading  cause  of  acquired  mental 
retardation  in  the  u.s.  an  earlier  vaccine  developed  by 
intramural  scientists  is  effective  in  children  above  age  2,  but 
the  peak  incidence  of  h.  influenza  meningitis  is  5  months,  and 
there  has  been  no  effective  vaccine  for  this  age  group. 

0  mental  retardation— nichd  supports  a  broad  spectrum  of 
research  in  this  area,  particularly  on  down  syndrome.  scientists 
are  using  the  latest  technologies  to  map  genes  of  chromosome  21 j 
others  are  studying  the  behavioral  and  language  development  of 
children  with  down  syndrome  to  improve  their  integration  into 

SOCIETY. 

0     INFANT  MORTALITY,  WHICH  IS  LINKED  TO  LOW  BIRTH  WEIGHT—THE 
INFANT  MORTALITY  RATE  IN  THE  U.S.  HAS  STAYED  NEARLY  CONSTANT  AT  7 
PERCENT  FOR  MANY  YEARS.     NICHD  SUPPORTS  A  BROAD  SPECTRUM  OF 
RESEARCH  TO  GET  AT  THE  MAJOR  ROOT  CAUSES  OF  LOW  BIRTH  WEIGHT-- 
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INTERGENERATIONAL  AND  GENETIC  EFFECTS  AND  CERTAIN  LIFE  STYLE 
FACTORS. 

0    BIRTH  DEFECTS—THESE  REMAIN  THE  NUMBER  ONE  CAUSE  OF  INFANT 
MORTALITY,  THE  RESULT  OF  FAULTY  DEVELOPMENT.     THE  NICHD  APPROACH 
IS  TO  SUPPORT  A  COMPREHENSIVE  RESEARCH  PROGRAM  GROUNDED  ON  THE 
BASIC  SCIENCES,  EXPLORING  EMBRYO  DEVELOPMENT  AND  THE 
IDENTIFICATION  AND  MAPPING  OF  GENES  RESPONSIBLE  FOR  EARLY 
DEVELOPMENT. 

0    PEDIATRIC    AIDS--N I CHD  JOINS  NCI,  NINDS,  NHLBI,  N I A  ID  AND  THE 

National  Center  for  Nursing  Research.  Areas  of  study  include: 

-  the  extent  of  the  aids  epidemic  in  women,  infants, 
children  and  adolescents. 

-  the  transmission  of  the  aids  virus  from  mother  to 

CHILD. 

-  THE  EFFECT  OF  THE  VIRUS  ON  FETAL  AND  CHILD  DEVELOPMENT. 

-  METHODS  TO  PREVENT  THE  ONSET  AND  PROGRESSION  OF  DISEASE 
IN  HIV-INFECTED  CHILDREN. 

-  AIDS  TREATMENT. 

-  APPROACHES  TO  UNDERSTAND  AND  MODIFY  THE  BEHAVIORS  AND 
ATTITUDES  THAT  CONTRIBUTE  TO  THE  SPREAD  OF  AIDS. 

-  AND  METHODS  TO  PREVENT  THE  SEXUAL  TRANSMISSION  OF  THE 
DISEASE. 


30S 
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The  studies  range  from  epidemiological  surveys  to  clinical  trials 
and  basic  research. 

0   The  NICHD  has  started  a  major  clinical  trial  to  study  the 

EFFECTIVENESS  OF  INTRAVENOUS  GAMMA  GLOBULIN  IN  THE  TREATMENT  OF 
CHILDREN  ILL  WITH  HIV  INFECTION,     THIS  STUDY  IS  TESTING  THE 
HYPOTHESIS  THAT  INTRAVENOUS  GAMMA  GLOBULIN  WILL  SIGNIFICANTLY 
REDUCE  THE  RATE  OF  THESE  OPPORTUNISTIC  INFECTIONS,  SLOW  THE 
PROGRESSION  OF  THE  DISEASE,  OR  PREVENT  OTHER  PROBLEMS  ASSOCIATED 
WITH  THE  DISEASE,     MORE  THAN  225  CHILDREN  HAVE  ENROLLED  IN  THIS 
STUDY,  MAKING  IT  THE  LARGEST  CLINICAL  TRIAL  INVOLVING  HIV- 
INFECTED  CHILDREN  IN  THE  WORLD. 

0   The  NHLBI  will  soon  fund  a  study  to  evaluate  the  prevalence 

AND  NATURAL  HISTORY  OF  PULMONARY  AND  CARDIAC  COMPLICATIONS 
ASSOCIATED  WITH  HIV  INFECTION  IN  INFANCY  AND  EARLY  CHILDHOOD. 

0  The  NINDS  also  funds  studies  to  determine  the  effects  of  HIV 
infection  on  the  central  nervous  system  and  on  early  neurological 
and  psychological  development. 

0   The  National  Center  for  Nursing  Research  supports  a  study 
comparing  the  risk  of  perinatal  hiv  transmission  in  infants  born 
to  mothers  who  refuse  hiv  testing  to  that  in  infants  whose 
mothers  are  tested. 
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0   The  NIAID  now  has  within  its  clinical  trials  network  fourteen 

UNITS  DEVOTED  TO  PEDIATRIC  AIDS  RESEARCH.     THESE  GROUPS  ARE  DOING 
PHASE  I  TRIALS  OF  AZT  IN  CHILDREN  AND  INFANTS  AND  HAS  JUST 
COMPLETED  ENROLLMENT  IN  A  PHASE  II  EFFICACY  TRIAL  OF  AZT  IN 
CHILDREN  WITH  AIDS  AND  ARC. 

0   The  General  Clinical  Research  Centers  supported  by  NIH  hosts 

PEDIATRIC  AIDS-RELATED  RESEARCH  AT  12  OF  ITS  SITES. 

0    Intramural  NCI  scientists  who  have  been  at  the  forefront  of 
treating  children  with  aids  with  continuous  infusion  of  azt  are 
expanding  their  studies  to  evaluating  a  wide  range  of  new 
antivirals,  immunomodulators,  and  methods  of  treating  infectious 
complications.    nci  scientists  are  also  introducing  and 
evaluating  antiretrovi ral  therapy  in  pregnant  women  to  try  to 
interrupt  the  transmission  of  hiv  from  mother  to  child. 

Some  Comments  Relating  to  Clinical  Research 

0  We  are  entering  a  very  exciting  era  for  clinical  research.  The 
pace  of  scientific  discovery  has  accelerated  greatly  and  the  time 
elapsed  between  the  development  of  new  knowledge  and  its  medical 
application  has  begun  to  diminish. 
Three  Examples: 
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0    IN  1973,  JUST  20  YEARS  after  the  resolution  of  the 

STRUCTURE  OF  DNA  BY  WATSON  AND  CRICK,  BOYER  AND  COHEN 
PERFORMED  THE  FIRST  SUCCESSFUL  RECOMBINANT  DNA 
EXPERIMENT.    IN  1978,  ONLY  FIVE  YEARS  LATER,  THE  FIRST 
RECOMBINANT  HUMAN  INSULIN  WAS  CREATED.   IN  1982,  HUMULIN 
WAS  MARKETED,  AND  TODAY  MANY  OTHER  RECOMBINANT  PRODUCTS 
ARE  BEING  APPLIED  TO  TREAT  HUMAN  DISEASE. 

o   In  1973,  Brown  and  Goldstein  began  publishing  their 

WORK  ON  THE  CELLULAR  SYNTHESIS  OF  CHOLESTEROL  AND 
CELLULAR  RECEPTORS  FOR  LOW  DENSITY  LIPOPROTEINS  AND 
THEIR  RELATIONSHIP  TO  SERUM  CHOLESTEROL  LEVELS  AND 
ATHEROSCLEROSIS.     THEIR  FINDINGS  LED  NOT  ONLY  TO  THE 
LIVER  TRANSPLANTATION  THERAPY  FOR  HOMOZYGOUS  FAMILIAL 
HYPERCHOLESTEROLEMIA,  BUT  ALSO  TO  IMPROVED  AGENTS  FOR 
REGULATING  SERUM  CHOLESTEROL  AMONG  INDIVIDUALS  WITH 
SERIOUSLY  ELEVATED  CIRCULATING  SERUM  CHOLESTEROL 
INCLUDING  THOSE  INDIVIDUALS  WITH  HETEROZYGOUS  FAMILIAL 
HYPERCHOLESTEROLEMIA.     THE  1987  LICENSING  OF  THE  HMG 
COA  REDUCTASE  INHIBITOR,  MEVINOLIN,   FOR  THE  TREATMENT 
OF  HYPERCHOLESTEROLEMIA  IS  A  DIRECT  RESULT  OF  THEIR 
WORK. 

0      A  STRIKING  EXAMPLE  OF  THE  CONTINUED  REDUCTION  IN  THE 
TIME  BETWEEN  THE  REALIZATION  OF  FUNDAMENTAL  BIOMEDICAL 


UNDER  .AND INC  AND  THEIR  DISSEMINATION  INTO  PRACTICE  IS 
OFFERED  BY  AIDS, 

-  1981-DISEASE  RECOGNIZED 

-  1984-CAUSATIVL   /IRUS  IDENTIFIED 

-  BLOOD  TEST  DEVELOPED 

-  IN  1986  AZT  CLINICAL  STUDIES  INITIATED 

0     IF  WE  WANT  TO  CONTINUE  SUCH  RAPID  APPLICATION,  WE  NEED  TO 
MAINTAIN  THE  QUALITY  OF  CLINICAL  RESEARCH  IN  THIS  COUNTRY  AND 
ATTEND  TO  A  NUMBER  OF  CONCERNS: 


0   Ensuring  a  continuing  supply  of  bright  and  well-trained 
scientists,  particularly  those  trained  in  the  complex 
methodologies  of  modern  research  and  in  the  clinical  sciences. 
0  need  to  attract  more  young  people  into  science. 
0  need  to  attract  more  m.d.'s  into  research  careers. 
0  need  to  train  these  m.d.'s  t~  do  increasingly 

sophisticated  science—no  more  room  for  the  amateur, 
c    -iysicians-in-training  face  deterrents  such  as  large 
debt,  discrepancy  in  incomes  between  clinical 
investigators  and    actice  of  medicine,  difficulty 
getting  funds  for  research,  and  the  long  traint 
required. 
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0  What  to  do  about  clinical  trials  as  a  special  branch  of 
clinical  research, 

o      They  are  becoming  increasingly  important  (TIMI  trial, 

TIGHT  CONTROL  OF  DIABETES  TRIAL,  DIET  AND  END-STAGE 
RENAL  DISEASE,  AIDS  AGENTS),  BUT  THEY  ARE  VERY 
EXPENSIVE  TO  OPERATE. 

o      There  may  be  a  need  for  special  training  for  people  to 
conduct  large-scale  clinical  trials  (in 
epidemiology/biostatistics) . 

0      how  to  integrate  academic/government/private 

nonprofit/industry  in  such  large  scale  undertakings  and 
avoiding  conflict  of  interest  situations. 

Examples  of  Advances  in  Basic  Science  That  Are  Approaching 
Clinical  Applications 

0   Exciting  new  understandings  are  emerging  at  the  frontiers  of 
basic  science.    Some  of  these  advances  are  already  being  applied 
IN  patient  care  or  diagnosis,  some  soon  may  be  in  general  use, 
and  others  must  await  long-term  dedicated  efforts  and  inspired 
insights  of  basic  and  clinical  scientists. 

Some  Examples: 
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0  Knowledge  of  the  intricacies  of  the  immune  system  has  grown 
dramatically  in  the  last  two  decades,  especially  at  the  molecular 
level.   the  scid  mouse, 

0   structural  biology.  advances  in  several  fields,  including  x- 
ray  crystallography,  nuclear  magnetic  resonance,  and  molecular 
modeling  have  provided  a  level  of  knowledge  about  biological 
materials  that  may  soon  make  it  possible  to  design  drugs  targeted 
against  very  specific  macromolecules  of  viruses.    merck  recently 
developed  a  three-dimensional  structure  of  the  protease,  the 
enzyme  used  by  the  aids  virus  to  replicate  itself.  the  hope  is 
that  it  may  be  possible  to  create  a  drug  that  will  inactivate  the 
enzyme,  thereby  jamming  the  virus's  reproductive  machinery. 

0  The  human  genome  project. 

0   Scientists  at  N I H  will  soon  begin  using  gene  transfer  as  a 

MEANS  FOR  FURTHER  DEVELOPING  A  PROMISING  NEW  FORM  OF  CANCER 
TREATMENT.  THIS  EXPERIMENT  IS  ALSO  SEEN  AS  A  POSSIBLE  FORERUNNER 
TO  CORRECTING  CERTAIN  GENETIC  DEFECTS. 

0    AIDS  RESEARCH,  OF  COURSE,    IS  A  MAJOR  EMPHASIS  AREA  FOR  NIH 
SUPPORT.  THE  AREA  OF  CLINICAL  PEDIATRIC  RESEARCH  HAS  LAGGED 
SOMEWHAT  BEHIND  RESEARCH  IN  ADULTS,  BUT— AS  NOTED  EARLIER— IS 
BEGINNING  TO  BLOSSOM.     STILL,  THERE  ARE  MANY  DIFFICULTIES  IN 
PEDIATRIC  AIDS  RESEARCH.     FOR  EXAMPLE: 
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o  Many  children  with  AIDS  are  wards  of  the  state  and  many  states 

DO  NOT  APPROVE  OF  SUCH  CHILDREN  PARTICIPATING  IN  EXPERIMENTAL 
STUDIES  (NIH'S  VIEW  IS  THAT  INVESTIGATIONAL  DRUGS  SUCH  AS  AZT  MAY 
AT  THIS  TIME  BE  THE  ONLY  SMALL  HOPE  FOR  HIV  INFECTED  CHILDREN). 

o   Cost  of  pediatric  AIDS  research  is  apt  to  be  higher  than 
research  in  adults.    recruitment  of  children  for  research  as  well 
as  caring  for  pregnancy  women,  infants,  and  children  who 
participate  in  research  protocols  involve  a  host  of  labor-, 
personnel-,  and  cost- intensive  activities.  even  factors  such  as 
transportation  to  the  clinic  or  daycare  can  become  the  concern  of 
the  clinical  staff  and  can  severely  impede  their  ability  to  do 
research.  thus,  whether  they  are  infants  or  adolescents,  hiv- 
infected  children  are  demanding  of  hospital  resources. 
Such  provision  of  a  wide  array  of  services  (respite  care,  social 
workers,  family  counselors,  drug  abuse  treatment  for  parents, 
etc.)  are  critical  in  order  to  ensure  compliance  with  the 
protocols  and  no  loss  to  followup  research. 

0   in  addition  to  the  impact  that  socio-economic  and  health  care 
delivery  issues  have  on  the  research  environment,  regulatory 
controls  are  closely  tied  with  our  ability  to  conduct  clinical 
research.   traditionally  children  have  not  been  entered  into 
clinical  trials  of  new  drugs  until  the  drugs  have  been  shown  to 
be  safe  and  effective  in  adults.    this  has  added  considerably  to 
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THE  AMOUNT  OF  TIME  REQUIRED  BEFORE  INTRODUCTION  OF  NEW  THERAPIES 
INTO  THE  PEDIATRIC  POPULATION.     IT  IS  THE  NIH  POSITION  THAT  THE 
LI FE= "THREATEN I NG  NATURE  OF  HIV  INFECTION  MAY  JUSTIFY  A 
MODIFICATION  OF  THE  POLICYJ  AND,    IN  CONSULTATION  WITH  THE  FDA, 
TRIALS  OF  NEW  AGENTS  ARE  NOW  BEING  PLANNED  AND  CONDUCTED  IN  SUCH 
AS  WAY  THAT  DEVELOPMENT  AND  TES~ I NG  OF  THE  DRUG  IN  CHILDREN 
OCCURS  NEARLY  IN  PARALLEL  WITH   i  ESTING  IN  ADULTS. 

0     IF  EXPERIMENTAL  THERAPY  DOES  EXTEND  THE  LIFESPAN  OF  THESE  HIV 
-INFECTED  CHILDREN  (AS  SEEMS  PROMISING  WITH  AZT),  THEY  WILL 
UNDOUBTEDLY  HAVE  DEVELOPMENTAL  PROBLEMS  AND  NEED  ADDITIONAL 
MEDICAL/EDUCATIONAL  ATTENTION. 

o   Adolescents  raise  many  special  problems  with  regard  to 

ENROLLMENT  AND  TREATMENT  IN  CLINICAL  TRIALS.     THE  ABILITY  TO 
SUCCESSFULLY  RECRUIT  AND  MAINTAIN  AN  ADOLESCENT  ON  A  CLINICAL 
TRIAL  REQUIRES  SPECIAL  EFFORTS  BY  A  WELL-TRAINED  CLINICAL  TEAM. 

0    THE  SPECIAL  NEEDS  AND  UNIQUE  CHARACTERISTICS  OF  HIV-INFECTED 
CHILDREN  CALL  FOR  A  REEXAMINATION,  AT  THE  SCIENTIFIC  AND 
REGULATORY  LEVELS,  OF  THE  METHODS  TRADITIONALLY  FOLLOWED  IN 
PEDIATRIC  RESEARCH.     FURTHER,  THE  RECOGNITION  OF  THE  SOCIO- 
ECONOMIC FACTORS  SURROUNDING  HIV-INFECTED  CHILDREN  WILL  CONTINUE 
TO  LEAD  TO  THE  BROADENING  OF  COOPERATION  AND  STRENGTHENING  OF 
LINKAGES  BETWEEN  THE  RESEARCH  COMMUNITY  AND  THE  HEALTH  CARE 
SYSTEM. 


REMARKS* 


By 

James  B.  Wyngaarden,  M.D.** 


Let  me  begin  with  a  warm  personal  welcome  to  His  Excellency,  Count 
Wachtmeister .     I  also  want  to  welcome  all  of  the  members  of  the  Swedish 
Embassy,  the  New  Sweden  Committee,  and  Mr.  Magnus  Moliteus,  President  of 
Pharmacia,  Inc.,  who  has  provided  us  with  this  wonderful  smorgasbord  of 
which  we  are  about  to  partake.     Finally,  I  would  like  to  welcome  our  Nobel 
laureates.  Dr.  Axelrod,  Dr.  Gajdusek,  and  Dr.  Nirenberg. 

Almost  exactly  two  years  ago,  as  part  of  our  NIH  Centennial  celebration, 
we  had  a  luncheon  here  in  the  Visitor  Information  Center.     Attending  were 
50  of  the  best  high  school  science  students  and  their  teachers  from  across 
the  U.S.,  nominated  by  the  Governor's  office  in  each  state.     These  Centennial 
Scholars  and  Teachers  were  joined  by  some  17  of  the  NIH  Nobel  laureates, 
including  those  present  today.    After  the  formalities  were  completed,  the 
young  students  began  to  race  from  Nobelist  to  Nobelist  getting  autographs 
as  one  might  see  after  a  professional  football  game.     The  Nobelists  were 
both  astonished  and  charmed  by  this  sudden  outburst  of  youthful  enthusiasm. 
The  Centennial  scholars,  some  of  this  nation's  best  and  brightest  young 
people,  instinctively  knew  the  deepest  purpose  of  the  Nobel  Prize — to  give 
young  people,  and  all  of  us,  heroes. 

This  May  19  I  will  be  convening  a  Director's  Advisory  Council  meeting 
entitled  "Biomedical  Research  -  The  Next  Generation  of  Scientists . "  We 
will  be  discussing  a  problem  shared,  I  believe,  with  Sweden  and  most 
Western  nations.     First,  we  have  a  continuing  decline  in  the  number  of 
young  people.     Second,  of  that  smaller  number,  fewer  young  people  are 
pursuing  academic  careers  in  science. 

The  implication  of  this  decline  in  numbers  and  interest  is  deeply 
disturbing.     Even  now,  as  a  whole  generation  of  teachers  and  academicians 
are  beginning  to  retire,  the  universities  and  research  centers  are  finding 
it  extremely  difficult  to  find  qualified  replacements.     And  this  is  just 
the  beginning  of  the  trend.     We  know  we  have  to  improve  the  quality  and 
quantity  of  mathematics  and  science  teaching  at  all  levels  in  our  schools. 
We  know  we  have  to  do  a  better  job  of  attracting  women  and  minority 
students  to  scientific  careers.     But  most  of  all,  we  have  to  inspire  youth 
with  the  adventure  and  excitement  of  scientific  research.     And  that  is  part 
of  what  this  "NIH  Nobel  Terrace"  is  attempting. 

Some  of  you  may  have  visited  the  NFL  Pro  Football  Hall  of  Fame  in 
Canton,  Ohio,  or  the  Basketball  Hall  of  Fame,  or  even  the  Tennis  Hall  of 


•Presented  at  the  Opening  Ceremony  for  the  Nobel  Terrace 
at  the  National  Institutes  of  Health,  March  17,  1989. 

••Director,  National  Institutes  of  Health,  Bethesda,  Maryland 
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Fame.     (I  understand  the  Count  is  the  number  seven  ranked  over-60's  tennis 
player  in  Sweden.)     These  Halls  honor  great  athletes  like  His  Excellency, 
and  they  inspire  new  generations  to  pursue  careers  in  sports.     The  Olympic 
gold  medals  inspire  the  same  response.     Well,  this  Nobel  Terrace  honors  our 
olympians,  it  is  our  Hall  of  Fame. 

There  are  many  ways  to  prese:     the  NIH  Nobel  Prize  statist!  s,  but  I 
will  limit  my  observations  to  just  one:     NIH-supported  researchers  have  won 
15  percent  cr  all  the  Nobel  Prizes  ever  awarded.     When  over  90  plaques  are 
in  place,  this  Terrace  will  stand  as  a  testimony  to  that  accomp"    ^hment  and 
provide  the  recognition  that  this  prize  truly  deserves.     With  t  added 
attraction  of  the  interactive  educational  exhibits  which  are  be     z  installed 
or  the  main  floor  of  the  Visitor  Information  Center,  we  hope  to  siphon  off 
some  of  the  23  million  tourists  who  visit  Washington  each  year  to  come  see 
the  NIH.     This  NIH  Nobel  "Hall  of  Fame"  will  inspire  the  young  tourists  to 
hope  that  they  too  may  someday  join  this  exalte-  group. 

Obviously,  this  Nobel  Terrace  is  just  one  step,  but  I  believe  it  is  a 
step  in  the  right  direction.     Today's  youth  is  desperately  seeki  g  genuine 
heroes.     These  NIH  Nobelists  are  heroes  who  have  pursued  years  of  arduous 
research  in  the  cause  of  knowledge  and  conquering  disease. 

Nobel's  insatiable  scientific  curiosity,  hi_  humanitarianism,  and  his 
idealism  are  qualities  that  both  Americans  and  Swedes  admire.  Historians 
can  ponder  how  much  of  America's  idealism  is  the  legacy  of  350  years  of 
Swedish  presence.     Certainly  a  man  like  Hubert  Humphrey,  who  ended  his  days 
here  in  this  Clinical  Center,  embodied  the  best  of  humanitarian  traditions 
from  his  roots  in  the  strongly  Scandinavian  states  of  Sou""    Dakota  and 
Minnesota.     His  sister    Mrs.  Howard,  is  here  with  us  toda 

When  President  Franklin  Re  ~evelt  came  here  to  Bethesda  to  dedicate 
the  NIH  campus  in  1940,  he  saic   -hat  the  NIH  mission  was  "to  improve  the 
health  of  all  mankind."     It  was  an  international  mandate,  ~  ery  much  in 
keeping  with  the  idealism  enbodied  in  Alfred  Nobel's  will     iat  the  prizes 
be  awarded  "to  those  who  during  the  preceding  year  have  cc  if erred  the 
greatest  benefit  on  mankind."    The  proof  of  Roosevelt's  mandate  and  Nobel's 
legacy  is  here  on  the  terrace. 

The  2  are  other  mea:  .res  of  scientific  excellence,  but  "The  Prize"  is 
the  Nobex  Prize.     As  we  face  this  crisis  in  the  need  for  young  researcners 
the  NIH  in  particular,  and  the  scientific  community  worldwide,  owes  a 
profound  debt  of  gratitude  to  Alfred  Nobel  and  to  Sweden  for  "The  Prize." 
The  New  Sweden  '88  exhibit  chronicles  the  life  of  Alfred  Nobel.     It  is  a 
fitting  companion  on  the  Terrace  with  the  plaques  dedicated  to  his  heroes. 
Thanks  to  his  generosity,  they  belong  to  us  all. 

It  i.    now  my  pleasure  to  introduce  His  Excellency,  Count  Wilhelm 
Wachtmeister,  Ambassador  of  Sweden.     Count  Wachtmeister  presented  his 
credentials,  on  June  5,   1974,  and  he  has  been  Dean  of  the  Diplomatic  Corps 
since  1986.     During  his  years  here  in  Washington,  he  and  his  wife,  Countess 
Ulla,  have  established  a  circle  of  friends  that  extends  far  beyond  the 
diplomatic  corps,  and  they  have  been  outstanding  representatives  for 
Sweden.     At  the  end  of  May,  His  Excellency  will  be  retiring  from  the 
diplomatic  se       ce,  so  let  us  give  him  a  particularly  warm  welcome  as  we 
say  at  once  '       lo"  and,  too  soon,  "goodbye."    Allow  me  to  present  Count 
Wachtmeister. 
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Mr . -Chairman,  it  is  my  privilege  once  again  to  appear  before  you 
and  the  members  of  the  Subcommittee  to  present  the  President's  budget 
proposal  for  the  National  Institutes  of  Health.    Each  year  we  also 
take  this  occasion  to  tell  you  of  research  programs  that  we  feel  will 
be  of  special  interest  and  report  on  our  stewardship  as  the  principal 
Federal  agency  for  biomedical  research.    My  testimony,  and  the 
presentations  by  the  heads  of  the  constituent  units  of  the  NIH,  will 
provide  a  general  outline  of  our  current  plans  and  present  some 
examples  of  significant  new  insights  into  the  biological  sciences — 
knowledge  that  is  being  translated  into  better  means  for  prevention 
and  treatment  of  disease  and  disability.     In  my  presentation  I  will 
refer  briefly  to  the  scientific  and  organizational  implications  of 
certain  new  programs;  mention  some  current  issues;  and  outline  the 
FY  1990  budget  proposal. 

At  the  outset,  however,  I  wish  to  add  a  special  word  of  appre- 
ciation to  you  Mr.  Chairman,  and  to  the  members  of  the  Subcommittee 
for  your  interest  in  and  support  of  our  plan  to  build  a  Consolidated 
Office  Building  by  providing  for  its  planning  and  design.    We  are 
also  appreciative  of  the  funding  provided  for  detailed  design  and 
site  preparation  for  the  Child  Health/Neuroscience  Facility. 

By  way  of  summary  permit  me  to  characterize  the  FY  1990  proposal 
for  NIH  as  an  expression  by  the  Administration  of  its  concurrence  in 
the  view,  long  espoused  by  the  scientific  research  community  that 
basic  biomedical  research  should  be  a  priority.     The  Administration 
is  also  committed  to  applied  research  on  such  priority  topics  as 
AIDS,  and  an  area  of  unique  scientific  promise,  human  genome  mapping. 
The  proposal  also  shows  recognition  of  the  role  research  training 
plays  in  attracting  new  talent  to  research  careers.    Finally,  the 
Administration  proposes  to  maintain  support  of  applied  and 
developmental  research. 

In  discussing  our  new  programs,  I  first  will  mention  the  Human 
Genome  Initiative.     The  NIH  has  supplied  much  of  the  impetus  for  the 
development  of  the  knowledge  and  new  techniques  that  make  possible 
the  construction  of  high  resolution  genetic  and  physical  maps  of  the 
total  genetic  endowment,  or  genome,  of  any  organism  of  interest, 
including  man.  Ultimately  we  expect  to  advance  to  a  determination  of 
the  complex  sequence  of  the  DNA  of  all  of  the  constituent  genes.  In 
addition  to  the  enormous  amounts  of  biomedical  information  and  better 
understanding  of  the  role  of  genes  in  human  disease  that  will  come 
from  this  effort,  many  important  scientific  and  technological 
advances  can  be  expected,  having  both  basic  and  commercial 
applications . 

Such  fundamental  genetic  research  is  providing  a  better  under- 
standing of  inheritable  diseases  ranging  from  juvenile  myoclonic 
epilepsy  and  Tay-Sachs  disease  to  Duchenne  muscular  dystrophy.  From 
recent  research  a  new  means  has  been  developed  for  diagnosing 


hemophilia  through  direct  analysis  of  the  genome.     In  addition  to 
facilitating  carrier  testing  and  prenatal  diagnosis  of  hemophilia, 
this  method  can  be  used  to  identify  genetic  susceptibility  to 
environmental  agents  of  disease.     The  potential  for  new  applications 
of  advanced  genetic  research  is  essentially  unlimited. 

As  we  took  the  initial  steps  in  developing  the  human  genome 
program,  it  became  clear  that  for  the  NIH  to  continue  to  exercise 
leadership  in  this  endeavor  we  must  establish  an  organizational  focus 
to  direct  the  project  and  to  coordinate  it  within  the  NIH,  with  the 
National  Center  for  Biotechnology  Information  of  the  National  Library 
of  Medicine,  with  other  Federal  and  non-Federal  agencies,  with 
industry,  and  with  various  national  and  international  scientific 
organizations.     Accordingly,  the  NIH  Office  of  Human  Genome  Research 
was  created  within  the  central  administration  of  NIH.     Dr.  James  D. 
Watson  accepted  my  invitation  to  head  the  program  as  the  first  NIH 
Associate  Director  for  Human  Genome  Research.     Dr.  Watson  brings  to 
the  position  the  experience  of  his  unmatched  career  as  a  scientist 
and  scientist-administrator,  and  the  pioneering  vision  that  has 
brought  him  worldwide  respect  and  recognition  through  the  Nobel  Prize 
and  in  many  other  ways.     I  am  delighted  that  the  FY  1990  budget 
proposes  that  $100  million  be  devoted  to  the  Human  Genome  project. 

Another  highlight  of  the  FY  1990  budget  proposal  is  the  substan- 
tial increase  requested  for  the  support  of  research  on  acquired 
immunodeficiency  syndrome.     While  the  FY  1990  budget  proposes 
consolidation  of  all  funds  for  AIDS  in  the  Office  of  the  Assistant 
Secretary  for  Health,  the  estimate  for  research  through  the  NIH  is 
$752.7  million,  an  increase  of  $149  million  over  the  FY  1989 
estimate.     This  increase  will  permit  research  on  AIDS  to  continue  to 
expand  in  vaccine  development  and  therapeutics,  building  upon  such 
initial  advances  as  lengthening  the  life  expectancy  of  AIDS  patients 
through  the  use  of  AZT,  other  drugs  in  combination,  and  improvements 
in  the  treatment  of  opportunistic  infections. 

NIH-supported  researchers  have  developed  a  highly  sensitive 
method  for  the  detection  of  the  AIDS-causing  virus.     The  polymerase 
chain  reaction  technique  has  made  it  possible  to  identify  HIV  genetic 
sequences  in  infected  individuals  before  they  are  positive  to 
antibody  tests.     This  new  technique  is  also  expected  to  play  an 
important  part  in  the  screening  of  blood  donors  as  well  as  in 
efficacy  testing  for  drugs  and  vaccines.     In  the  area  of  therapeutics 
the  NIH  is  simultaneously  pursuing  two  avenues  of  anti-retroviral 
drug  development—the  screening  of  large  numbers  of  existing 
compounds  and  the  designing  of  targeted  agents  that  can  interfere 
with  the  life  cycle  of  the  virus. 

The  plan  for  FY  1990  is  the  most  comprehensive  approach  yet 
developed  to  bring  the  full  resources  of  biomedical  research  to  bear 
on  the  problem  of  AIDS.     To  assist  in  setting  priorities,  and  to 
coordinate  the  widespread  and  complex  activities,  we  have  created  a 
new  unit  within  the  Office  of  the  NIH  Directcr,  headed  by  the 
Associate  Director  for  I LIDS  Research,  Dr.  Antnony  Fauci,  who  serves 
concurrently  as  Director  jf  the  National  Institute  of  Allergy  and 
Infectious  Diseases. 

The  use  of  the  gene  transfer  technique  is  another  exciting 
development.     Scientists  at  the  NIH  will  soon  begin  using  for  the 


first  time  this  technique  as  a  means  for  learning  why  a  promising  new 
form  of  cancer  treatment  seems  to  be  effective  in  some  patients  and 
not  in  others.     The  experimental  cancer  treatment  developed  by 
Dr.  Stephen  Rosenberg  of  the  National  Cancer  Institute  makes  medical 
use  of  certain  cells  produced  in  the  bodies  of  cancer  patients. 
These  cells  are  capable  of  killing  a  patient's  tumor  cells  while 
sparing  normal  cells.     The  tumor- fighting  cells  that  are  removed  from 
the  body,  treated  with  a  growth  factor  and  reintroduced  appear  to 
produce  remission  in  some  patients,  but  not  in  others.     In  the  hope 
of  understanding  why  this  is  the  case,  the  researchers  have  wanted  to 
trace  the  cells  after  administration.     The  gene  study  is  designed  to 
label  the  cells  for  tracking  in  the  body. 

-In  the  first  experiment  a  bacterial  gene  that  produces  harmless 
but  recognizable  characteristics  will  be  inserted  in  tumor-fighting 
cells  from  ten  patients  with  advanced  melanoma--a  deadly  type  of  skin 
cancer — and  the  altered  cells  will  be  returned  to  the  patients  from 
whom  they  were  taken.     Cells  from  a  patient's  blood  or  biopsied 
tissue  that  contain  this  marker  can  be  identified  easily,  and  from 
this  information  it  is  hoped  that  the  therapy  can  be  improved. 
Ultimately,  the  scientists  hope  to  use  the  gene  transfer  technique 
for  cancer  therapy. 

Mr.  Chairman,  at  the  time  I  appeared  before  this  Committee  last 
year,  I  reported  that  the  Institute  of  Medicine  of  the  National 
Academy  of  Sciences  (IOM/NAS)  had  been  asked  to  do  an  independent 
evaluation  of  various  strategies  to  strengthen  the  scientific 
excellence  of  the  NIH  intramural  laboratories.     The  IOM/NAS  study,  A 
Healthy  NIH  Intramural  Program,  examined  the  proposed  alternatives 
and  made  several  recommendations  designed  to  improve  the  competitive 
position  of  our  intramural  programs  with  respect  to  recruitment  and 
retention  of  senior  scientists.     Time  does  not  permit  me  to  comment 
on  the  report  item  by  item,  but  I  will  say  that  in  general  I  am 
gratified  by  the  results.     The  study  reaffirmed  the  importance  of  the 
intramural  program,  and  in  commenting  on  its  high  quality  said  there 
is  no  need  for  radical  changes. 

In  this  context,  the  Administration  seeks  to  foster  fair 
compensation  for  intramural  scientists  and  scientists  supported  by 
NIH  who  work  in  non-profit  and  pharmaceutical  laboratories.  Appropri- 
ation language  regarding  extramural  compensation  is  proposed,  and 
additional  proposals  based  on  the  Institute  of  Medicine  Report  are 
under  study  as  we  analyze  how  best  to  use  its  findings  to  strengthen 
our  intramural  program. 

As  biomedical  research  has  become  more  complex  and  intellectu- 
ally demanding,  the  training  of  researchers  has  become  more  and  more 
a  primary  concern.     Our  training  programs  are  not  only  intended  to 
provide  excellent  training,  they  also  have  a  critical  role  in 
attracting  able  young  scientists  into  research  careers.  After 
careful  consideration  the  NIH  recommended  and  the  Public  Health 
Service  approved  an  increase  in  the  stipends  for  trainees  to  provide 
a  level  of  support  adequate  to  attract  the  best  research  trainees, 
even  though  such  an  increase  was  expected  to  result  in  a  reduction  of 
the  number  of  trainees.     For  the  trainees  predictability  is  of 
critical  importance  for  normally  the  potential  researcher  has  only  a 
limited  time  when  research  training  can  be  fitted  into  a  complex  and 
active  career.    We  are  taking  all  feasible  steps  to  ensure  that  the 


training  grants  due  for  renewal  in  FY  1989  do  not  bear  the  full 
burden  of  the  requisite  reduction  in  the  number  of  trainees.  One 
such  measure  was  to  maintain  tuition  payments  for  FY  1989  at  the 
FY  1988  level,  and  another  possibility  is  to  request  a  reprogramming 
of  funds. 

Mr.  Chairman,  the  overall  FY  1990  budget  request  for  the 
National  Institutes  of  Health  is  $6,776.7  million,  an  increase  of 
$233.3  mi]J.ion  or  3.6  percent  over  the  comparable  FY  1989  budget. 
The  request  places  additional  emphasis  on  basic  biomedical  research, 
providing  an  increase  of  6.6  percent  in  this  category  of  activity. 
For  the  first  time  the  budget  includes  a  separate  request  for  the  new 
National  Institute  on  Deafness  and  Other  Communication  Disorders. 

In  the  FY  1990  request  all  funding  for  AIDS  is  consolidated  in  a 
special  account  in  the  Office  of  the  Assistant  Secretary  for  Health. 
Consequently,  in  the  following  discussion  of  the  FY  1990  budget  for 
NIH,  and  in  comparisons  with  FY  1989,  the  estimates  for  AIDS  will  be 
excluded. 

Investigator-initiated  research  continues  to  be  accorded  the 
highest  priority  in  the  NIH  budget.     The  FY  1990  request  will  support 
a  total  of  19,773  research  grants  as  compared  to  20,130  in  the 
current  fiscal  year.     The  support  for  research  project  grants  would 
be  increased  by  5.7  percent  over  the  current  year  and  would  total 
$4,034.5  million. 

The  request  will  support  4,556  competing  research  project 
grants.     This  is  a  decrease  of  572  competing  awards  from  the  number 
to  be  made  this  year.     The  number  results  from  our  effort  to  achieve 
a  balance  between  levels  of  downward  negotiation  required  and  the 
number  of  grants  to  be  supported.     The  awards  include  as  many  as  100 
research  grants  that  are  planned  to  be  funded  from  the  Director's 
Discretionary  Fund,  an  amount  of  $25  million  requested  for  FY  1990 
that  can  be  allocated  to  the  individual  NIH  components  and  will  allow 
the  NIH  to  be  more  responsive  to  emerging  research  opportunities  and 
health  priorities. 

The  NIH  request  for  research  centers  of  $551.7  million  would 
support  572  centers.     Due  to  the  high  priority  attached  to  General 
Clinical  Research  Centerr    as  well  as  the  higher  costs  associated 
with  clinical  research,      ese  awards  will  receive  an  aggregate 
increase  of  3.4  percent.     The  total  allocated  to  all  other  research 
center  awards  will  be  reduced  slightly  from  the  FY  1989  level. 

The  FY  1990  request  includes  an  8.3  percent  increase  for  the 
research  career  development  programs  and  a  5.1  percent  increase  in 
research  training  programs . 

In  recognition  of  the  importance  of  programs  for  minorities  and 
small  colleges,  a  3.4  percent  increase  has  been  provided  for  the 
Minority  Biomedical  Research  Support  Program,  the  Minority  Access  to 
Research  Careers  Programs,  the  Research  Centers  in  Minority  Institu- 
tions Program,  and  the  Academic  Research  Enhancement  Award  Program. 

The  excellence  of  NIH  scientists  and  the  intramural  facilities, 
including  the  Warren  Grant  Magnuson  Clinical  Center,  afford  many 
unique  research  opportunities.     The  FY  1990  request  for  $733.9 


million  provides  an  increase  for  intramural  research  of  6  percent 
over  the  FY  1989  level.     This  increase  will  be  used  to  cover  the 
costs  of  administrative  increases  and  with  improved  efficiency  in 
procurement  practices  will  offset  the  effects  of  inflation  on  the 
costs  of  basic  laboratory  and  hospital  supplies  and  equipment. 

Thank  you.     I  would  be  pleased  to  respond  to  any  questions  you 
may  have. 
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Mr.  Chairman  and  Members  of  the  Committee: 

I  appreciate  the  opportunity  to  address  the  Committee  and  present  my  views 
on  the  report  of  the  National  Commission  on  the  Public  Service.     I  will 
focus  on  those  recommendations  relating  to  recruitment  and  retention  of 
senior  career  officials,  and  will  discuss  the  impact  these  problems  are 
having  on  this  Nation's  Federal  biomedical  research  programs. 

The  Commission  sounded  an  alarm  that  the  uncompetitive  salaries  of  members 
of  the  Senior  Executive  Service  are  undermining  the  Government's  vital 
science  programs.     Their  report  warns  that  the  failure  to  increase  these 
salaries  will  substantially  diminish  our  ability  to  recruit  and  retain  the 
highest  quality  biomedical  researchers,  engineers  and  other  senior  career 
executives  who  manage  essential  services  in  the  Government.     The  report 
suggests  that  the  urgency  of  raises  for  career  Senior  Executives  may  be 
even  more  critical  than  at  the  political  level.     The  Commission  recommends 
"prompt  action  by  the  President  and  Congress  to  raise  the  cap  on  the 
Senior  Executive  Service,  even  if  this  means  that  their  pay  in  some 
instances  could  exceed  that  being  received  by  the  political  appointees 
above  them."    Let  me  now  address  how  inadequate  salaries  for  senior  career 
officials  is  affecting  our  Nation's  biomedical  research  efforts. 

The  National  Institutes  of  Health  is  an  agency  of  the  Department  of  Health 
and  Human  Services.     It  is  the  Federal  focal  point  for  health  research. 
Our  mission  is  to  discover  new  knowledge  that  will  lead  to  better  health 
for  everyone.     NIH  works  toward  this  mission  by:  conducting  research  in 
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our  laboratories;  supporting  the  biomedical  research  of  non-Federal 
scientists  in  universities,  medical  schools,  hospitals,  and  research 
institutions  throughout  the  country  and  abroad;  assisting  in  the  training 
of  research  investigators;  and  fostering  and  supporting  the  dissemination 
of  biomedical  and  health  information  to  scientists,  physicians  and  other 
health  professionals  and  to  the  public. 

NIH  has  become  the  world's  premier  biomedical  research  institution  because 
of  the  outstanding  quality  of  its  senior  staff,  who  have  made  significant 
contributions  to  the  major  advances  in  the  biomedical  sciences,  leading  to 
improved  methods  for  diagnosis,  treatment  and  prevention  of  many  human 
diseases.     NIH  research  is  the  leading  contributor  to  the  new 
biotechnology.      Within  the  last  two  decades,  many  of  these  advances  have 
opened  potentially  valuable  and  lucrative  commercial  applications  and  have 
caused  a  dramatic  increase  in  the  competition  for  top  caliber  senior 
researchers  and  science  managers  in  the  private  and  academic  sectors. 
Federal  compensation  for  these  employees  has  not  kept  pace  with  the 
increased  competition.     As  a  result,  NIH  has  been  experiencing  problems 
recruiting  and  retaining  senior  level  personnel  of  the  prominence  and 
stature  required  to  lead  and  conduct  national  research  programs  into  the 
causes  and  treatment  of  major  human  afflictions. 

There  are  currently  174  highly  qualified  and  talented  members  of  the 
Senior  Executive  Service  at  NIH.     Of  these,  52  are  physicians,  and  103 
have  Ph.D.  or  other  doctorates.    Virtually  all  of  these  individuals  can 
command  substantially  higher  salaries  in  the  private  or  academic  sectors, 


and  many  have  standing  employment  offers.     All  have  been  experiencing 
severe  limitations  in  their  salaries  over  the  last  several  years  and  the 
lack  of  a  pay  raise  has  affected  their  morale. 

Our  studies  show  that  on  the  a      age,  NIH  Senior  Executive  Service 
physicians  are  paid  about  one-half  as  much  as  their  academic 
counterparts.     Other  NIH  doctoral  staff  who  belong  to  the  Senior  Executive 
Service  are  paid  19  percent  less  than  comparable  positions  in  research- 
intensive  universities.     Furthermore,  the  gap  in  compensation  between  the 
NIH  and  American  medical  schools  is  increasing.     When  I  came  to  NIH  in 
1982,  our  medical  officers  who  were  in  the  SES  were  paid  $39,000  less  thai, 
their  counterparts  in  American  medical  schools.     Today  that  gap  has 
widened  to  $99,000.     Many  of  our  senior  scientists  are  considering  whether 
to  remain  with  NIH  because  of  these  salary  disparities. 

Our  situation  can  best  be  illustrated  by  tne  results  obtained  from  an 
informal  survey  NIH  recently  conducted  of  employment  offers  that  have  been 
made  tc  our  permanent  scientific  staff  within  tht,  -ast  two  years.    Of  the 
senior  physicians  who  responde:  to  the  survey,  83  percent  reported 
receiving  one       more  offers  ranging  from  $100,000  to  $500,000.  The 
average  employment  offer  was  $166,000,  approximately  twice  what  they  are 
making  at  NIH.     Among  senior  non-physician  doctoral  staff  responding,  54 

ercent  received  employment  offers  of  at  least  $1^,000  more  than  their  NIH 
salary      The  average  offer  was  $105,000,  which  is  50  percent  higher  than 
they  are  now  earning.    With  offers  of  this  magnitude,  NIH  can  expect  to 
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lose  a  substantial  number  of  key  senior  scientists  and  science 
administrators . 


The  compensation  gap  has  also  made  recruitment  exceptionally  difficult. 
For  example,  since  1980  NIH  has  not  been  able  to  recruit  a  single  research 
scientist  into  the  Senior  Executive  Service  from  the  private  or  academic 
sectors  to  engage  in  the  independent  conduct  of  a  clinical  or  basic 
biomedical  research  program.     In  1980,  NIH  had  108  Intramural  researchers 
in  the  SES.     Since  then,  we  have  had  59  vacancies,  and  have  been  able  to 
fill  only  29,  all  from  within  the  Government.     In  addition,  there  are 
numerous  cases  of  top  candidates  expressing  substantial  interest  in  senior 
positions  at  NIH  who  withdrew  from  consideration  because  we  could  not 
offer  an  adequate  salary  or  benefits.    Among  these,  a  large  number  of 
prominent  candidates  for  five  different  Institute  Director  positions 
declined  further  consideration  because  NIH  could  not  match  their  current 
salaries  and  benefits.     During  this  same  period  of  time,  over  twenty 
prestigious  senior  scientists  expressed  interest  in  positions  for  which 
NIH  was  recruiting.     All  declined  further  consideration  because  they  were 
currently  earning  salaries  ranging  from  20  to  263  percent  more  than  NIH 
could  pay. 

During  the  last  year,  NIH  has  also  attempted  to  recruit  such  senior  staff 
as  a  pharmacologist  to  conduct  AIDS-related  drug  analysis  studies;  a 
scientist  to  undertake  research  in  nerve  regeneration;  a  cancer  radiation 
therapist;  and  several  physicians  in  a  variety  of  much  needed  surgical 
specialties,  including  general  cancer,  thoracic  and  neurosurgery.     NIH  was 
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not  successful  in  filling  any  of  these  positions  owing  to  inadequr  e 
compensation.     As  a  result,  a  number  of  promising  basic  and  clinical 
research  initiatives  have  not  been  pursued,  and  several  other  existing 
programs  were  curtailed. 

Salary  differentials  with  the  private  sector  also  affect  our  ability  to 
retain  senior  staff.    While  many  of  them  remain  at  NIH  because  of  its 
fundamental  mission  and  its  unparalleled  reputation  for  scientific 
excellence,  recruiters  from  academia  and  industry  make  highly  attractive 
offers  to  our  senior  staff  that  only  too  often  are  accepted. 

In  the  last  ten  years,  NIH  has  suffered  a  net  loss  of  28  percent  of  its 
research  scientists  in  the  Senior  Executive  Service.     All  left  NIH  to 
accept  positions  in  academic  institutions,  industry,  and  independent 
research  laboratories  at  salary  increases  ranging  from  50  to  300  percent. 
In  the  last  six  years,  NIH  has  lost  a  Deputy  Director  and  five  Institute 
Directors  because  of  salary  considerations.     Recently,  a  number  of 
prominent  scientists  have  left  NIH  for  salary  reasons.     These  losses 
include  one  of  the  country's  foremost  experts  in  breast  cancer,  and  the 
individual  responsible  for  setting  up  a  national  network  of  cooperative 
clinical  groups  who  conduct  trials  for  testing  and  understanding  new 
treatments  for  cancer  on  a  national  basis. 

A  recent  independent  study  of  the  NT'!  intramural  research  programs 
conducted  by  the  Institute  of  Medicine  of  the  National  Academy  of  Sciences 
confirms  our  findings.     In  this  report,  the  Institute  of  Medicine  states, 
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"The  reduction  in  the  number  of  senior  researchers,  the  increasing  age  of 
those  remaining,  the  failure  to  successfully  recruit  from  outside,  and  the 
evidence  of  generally  noncompetitive  salaries  justifies  NIH  concerns  about 
their  future  ability  to  recruit  and  retain  senior  researchers  and  research 
administrators.     This  is  particularly  serious  since  many  of  the  current 
researchers  are  approaching  retirement  age." 

One  of  the  Institute's  recommendations  was  that  "Congress  authorize  NIH  to 
develop  and  implement  a  personnel  demonstration  project  tailored  to 
overcome  the  deficiencies  of  the  current  system."    The  IOM  suggested  that 
the  plan  feature  simplified  hiring,  classification,  and  pay 
administration,  similar  to  the  demonstration  now  being  conducted  by  the 
National  Institute  of  Standards  and  Technology.     The  Institute  also 
recommended  an  occupation-specific  pay  standard,  based  on  surveys  of 
market  comparability;  the  ability  to  exceed  Federal  pay  caps;  portable 
retirement  systems  to  encourage  non-Federal  scientists  to  join  NIH;  and 
employment  ceilings  set  by  budget,  rather  than  personnel  ceilings. 

The  Department  of  Health  and  Human  Services  has  developed  a  proposal, 
called  the  Senior  Biomedical  Research  Service  (SBRS),  that  is  responsive 
to  the  IOM  recommendations,  and  would  help  overcome  recruitment  and 
retention  problems  affecting  senior  scientists.     The  SBRS  is  an  entirely 
new  personnel  system  in  the  excepted  service  and  would  provide  provisions 
for  salaries  based  on  market  comparability,  a  portable  retirement  system, 
and  other  flexibilities  which  we  find  are  necessary  to  better  manage  and 
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motivate  our  scientific  workforce.     We  a      currently  working  with  the 
Office  of  the  Secretary  to  revise  and  upcate  this  proposal. 

Equally  important  is  the  effect  that  the  lack  of  a  pay  raise  for  senior 
scientists  has  had  on  our  junior  and  mid-level  scientists.     NIH  is 
relatively  successful  in  recruiting  and  developing  bright  and  promising 
post-doctoral  research  scientists.     Our  employment  trends  indicate  that  as 
these  scientists  progress  and  begin  to  encounter  salary  compression  due  to 
pay  limitations  in  the  senior  ranks,  they  leave  the  Government  just  as 
they  are  entering  the  peak  of  their  careers.     NIH  encourages  this  to  some 
degree  because  it  fosters  cross-fertilization  01  ideas  between  NIH  and  the 
academic  community,  and  allows  NIH  to  bring  in  a  new  cadre  of  young  bright 
people  with  fresh  ideas.     However,  we  expect  that  a  continued  limitation 
on  the  pay  of  senior  level  staff  may  accelerate  thc  e  departures.     If  this 
occurs,  NIH  will  have  fewer  well  trained  researcher-  available  for 
advancement  to  senior  leadership  positions. 

NIH  offers  advantages  that  for  many  researchers  have  offset  the  salary 
differentials.     These  include  the  intellectual  stimulation  and  prestige  of 
being  a  part  of  NIH,  scientific  freedom  to  choose  their  own  research 
pursuits,  access  to  state-of-the-art  equipment,  freedom  from 
administrative  and  teaching  responsibilities,  opportunities  for  rewarding 
associations  with  outstanding  scientists  within  many  disciplines,  and 
opportunities  for  consulting,  although  these  are  subject  to  restrictions. 
In  the  face  of  the  widening  salary  gap,  these  advantages  become  less 
compelling . 
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Our  recruitment  and  retention  difficulties  are  occurring  at  a  time  of 
great  challenge  and  opportunity  in  the  biomedical  sciences.     If  NIH  is  to 
meet  this  challenge,  it  is  vital  that  we  have  a  core  of  first-class  senior 
researchers  and  science  managers  who  will  provide  the  necessary  innovation 
and  leadership.     To  do  so,  NIH  must  have  the  capacity  to  compete 
nationwide  for  the  best  available  scientific  talent.     I  firmly  believe 
that  an  increase  in  compensation  is  one  of  the  essential  first  steps 
toward  restoring  NIH  to  a  fully  competitive  posture  and  demonstrating  the 
commitment  of  the  Federal  Government  to  the  retention  of  these  valuable 
and  highly  qualified  senior  scientists. 

Mr.  Chairman,  this  concludes  my  prepared  statement.  I  would  be  pleased  to 
answer  any  questions  that  you  or  other  members  of  the  Committee  may  have. 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
National  Institutes  of  Health 
Statement  of  the  Director 


Mr.  Chairman,  it  is  my  privilege  to  appear  before  you  and  the 
members  of  the  Subcommittee  to  present  the  President's  budget 
proposal  for  the  National  Institutes  of  Health.     I  will  also  take 
this  occasion  to  tell  you  of  research  programs  that  we  feel  will  be 
of  special  interest  and  to  report  on  our  stewardship  as  the  principal 
Federal  agency  for  biomedical  research.     My  testimony,  and  the 
presentations  by  the  heads  of  the  constituent  units  of  the  NIH,  will 
provide  a  general  outline  of  our  current  plans  and  present  some 
examples  of  significant  new  insights  into  the  biological  sciences- 
knowledge  that  is  being  translated  into  better  means  for  prevention 
and  treatment  of  disease  and  disability.     In  my  presentation  I  will 
refer  briefly  to  the  scientific  and  organizational  implications  of 
certain  new  programs;  mention  some  current  issues;  and  outline  the 
FY  1990  budget  proposal. 

Before  presenting  my  formal  statement,  I  wish  to  express 
congratulations  to  you  Mr.  Chairman  upon  your  assumption  of  the 
leadership  of  this  important  Subcommittee,  and  thank  you  for  the 
interest  you  have  already  shown  in  the  NIH  by  your  visits  to  the 
campus.     We  are  immensely  pleased  to  have  you  and  the  other  members 
of  the  committee  come  to  Bethesda  to  learn  first-hand  about  our 
people  and  our  activities. 

By  way  of  summary  permit  me  to  characterize  the  FY  1990  proposal 
for  NIH  as  an  expression  by  the  Administration  of  its  concurrence  in 
the  view,  long  espoused  by  the  scientific  research  community  that 
basic  biomedical  research  should  be  a  priority.     The  Administration 
is  also  committed  to  applied  research  on  such  priority  topics  as 
AIDS,  and  an  area  of  unique  scientific  promise,  human  genome  mapping. 
The  proposal  also  shows  recognition  of  the  role  research  training 
plays  in  attracting  new  talent  to  research  careers.     Finally,  the 
Administration  proposes  to  maintain  support  of  applied  and  develop- 
mental research. 


In  discussing  our  new  programs,  I  first  will  mention  the  Human 
Genome  Initiative.     The  NIH  has  supplied  much  of  the  impetus  for  the 
development  of  the  knowledge  and  new  techniques  that  make  possible 
the  construction  of  high  resolution  genetic  and  physical  maps  of  the 
total  genetic  endowment,  or  genome,  of  any  organism  of  interest, 
including  man.     Ultimately  we  expect  to  advance  to  a  determination  of 
the  complex  sequence  of  the  DNA  of  all  of  the  constituent  genes.  In 
addition  to  the  enormous  amounts  of  biomedical  information  and  better 
understanding  of  the  role  of  genes  in  human  disease  that  will  come 
from  this  effort,  many  important  scientific  and  technological  advances 
can  be  expected,  having  both  basic  and  commercial  applications. 

Such  fundamental  genetic  research  is  providing  a  better  under- 
standing of  inheritable  diseases  ranging  from  juvenile  myoclonic 
epilepsy  and  Tay-Sachs  disease  to  Duchenne  muscular  dystrophy. 
From  recent  research  a  new  means  has  been  developed  for  diagnosing 


hemcohilia  tnrouyn  j^rec;  analysis  01  trie  genoiue .     in  aacition  lo 
facilitating  carrier  testing  and  prenatal  diagnosis  of  hemoDhilia, 
this  method  can  be  used  to  identify  genetic  susceptibility  o 
environmental  agents  of  disease.     The  potential  for  new  applications 
of  advanced  genetic  research  is  essentially  unlimited. 

As  we  took  the  initial  steps  in  developing  the  human  genome 
program,   it  became  clear  that  for  the  NIH  to  cor   inue  to  exercise 
leadership  in  this  endeavor  we  must  establish  ar.  organizational  focus 
to  direct  the  project  and  to  coordinate  it  within  the  NIH,  with  the 
National  Center  for  Biotechnology  Information  of  the  National  Library 
of  Medicine,  with  other  Federal  and  non-Federal  agencies,  with 
industry,  and  with  various  national  and  international  scientific 
organizations.    "Accordingly,  the  NIH  Office  of  Human  Genome  Research 
was  created  within  the  central  administr  "ion  of  NIH.     Dr.  Jam- s  D. 
Watson  accepted  my   Invitation  to  head  the  program  as  the  first  NIH 
Associate  Director  for  Human  Genome  Research.     Dr.  Watson  brings  to 
the  position  the  experience  of  his  unmatched  career  as  a  scientist 
and  scientist-administrator,  and  the  pioneering  vision  that  has 
brought  him  worldwide  respect  and  recognition  through  the  Nobel  Prize 
and  in  many  other  ways.     I  am  delighted  that  the  FY  1990  budget 
proposes  that  $100  million  be  devoted  to  the  Human  Genome  project. 

Another  highlight  of  the  FY  1990  budget  proposal  is  the  substan- 
tial increase  requested  for  the  support  of  research  on  acquired 
immunodeficiency  syndrome.     While  the  FY  1990  budget  proposes 
consolidation  of  all  funds  for  AIDS  in  the  Office  of  the  Assistant 
Secretary  for  Health,  the  estimate  for  research  thr     ~h  the  NIH  is 
$752.7  million,  an  increase  of  $149  million  over  th      Y  1989  estimate. 
This  increase  will  permit  research  on  AIDS  to  conti;    =  to  expand  in 
vaccine  development  and  therapeutics,  building  upon  such  initial 
advances  as  lengthening  the  life  expectancy  of  AIDS  patients  through 
the  use  of  AZT,  other  drugs  in  combination,  and  improvements  in  the 
treatment  of  opportunistic  infections. 

NIH-supported  researchers  have  developed  a     ighly  sensitive 
method  for  the  detection  of  the  AIDS-causing  vi^_s.     The  polymerase 
chain  reaction  technique  has  made  it  possible  to  identify  HIV  genetic 
sequences  in  infected  individuals  before  they  are  positive  to  antibody 
tests.     This  new  technique  is  also  expected  to  play  an  important  part 
in  the  screening  of  blood  donors  as  well  as  in  efficacy  testing  for 
drugs  and  vaccines.     In  the  area  of  therapeutics  the  NIH  is  simulta- 
neously pursuing  two  avenues  of  anti-retroviral  drug  development — the 
screening  of  large  numbers  of  existing  compounds  and  the  designing  of 
targeted  agents  that  can  interfere  with  the  life  cycle  of  the  virus. 

The  plan  for  FY  1990  is  the  most  comprehensive  approach  yet 

developed  to  bring  the  full  resources  of  biomedical  research  to  bear 

on  the  problem  of  AIDS.     To  assist  in  setting  priorities,  and  to 

coordinate  the  widespread  and  complex  act    *ities,  we  ..ave  created  a 

new  unit  within  the  Office  of  the  NIH  Di:    :tor,  headed  by  the 

Associate  Director  foi     IDS  Research,  Dr.  Anthony  Fauci,  who  serves 
concurrently  as  Director  or  the  National  Institute  of  Allergy  and 
Infectious  Diseases. 

The  use  of  the  gene  transfer  technique  is  another  exciting 
development.     Scientists  at  the  NIH  will  soon  begin  using  for  the 
first  time  this  technique  as  a  means  for  learning  why  a  promising  new 


focm  of  cancer  treatment:  seems  to  oe  effective  in  some  patients  ana 
not  in  others.     The  experimental  cancer  treatment  developed  by 
Dr.  Stephen  Rosenberg  of  the  National  Cancer  Institute  makes  medical 
use  of  certain  cells  produced  in  the  bodies  of  cancer  patients. 
These  cells  are  capable  of  killing  a  patient's  tumor  cells  while 
sparing  normal  cells.     The  tumor-fighting  cells  that  are  removed  from 
the  body,  treated  with  a  growth  factor  and  reintroduced,  appear  to 
produce  remission  in  some  patients,  but  not  in  others.     In  the  hope 
of  understanding  why  this  is  the  case,  the  researchers  have  wanted  to 
trace  the  cells  after  administration.     The  gene  study  is  designed  to 
label  the  cells  for  tracking  in  the  body. 

In  the,  first  experiment  a  bacterial  gene  that  produces  harmless 
but  recognizable  characteristics  will  be  inserted  in  tumor-fighting 
cells  from  ten  patients  with  advanced  melanoma--a  deadly  type  of  skin 
cancer — and  the  altered  cells  will  be  returned  to  the  patients  from 
whom  they  were  taken.     Cells  from  a  patient's  blood  or  biopsied 
tissue  that  contain  this  marker  can  be  identified  easily,  and  from 
this  information  it  is  hoped  that  the  therapy  can  be  improved. 
Ultimately,  the  scientists  hope  to  use  the  gene  transfer  technique 
for  cancer  therapy. 

Mr.  Chairman,  at  the  time  I  appeared  before  this  Committee  last 
year,  I  reported  that  the  Institute  of  Medicine  of  the  National 
Academy  of  Sciences  (IOM/NAS)  had  been  asked  to  do  an  independent 
evaluation  of  various  strategies  to  strengthen  the  scientific  excel- 
lence of  the  NIH  intramural  laboratories.     The  IOM/NAS  study,  A 
Healthy  NIH  Intramural  Program,  examined  the  proposed  alternatives 
and  made  several  recommendations  designed  to  improve  the  competitive 
position  of  our  intramural  programs  with  respect  to  recruitment  and 
retention  of  senior  scientists.     Time  does  not  permit  me  to  comment 
on  the  report  item  by  item,  but  I  will  say  that  in  general  I  am 
gratified  by  the  results.     The  study  reaffirmed  the  importance  of  the 
intramural  program, "and  in  commenting  on  its  high  quality  said  there 
is  no  need  for  radical  changes. 

In  this  context,  the  Administration  seeks  to  foster  fair  compen- 
sation for  intramural  scientists  and  scientists  supported  by  NIH  who 
work  in  non-profit  and  pharmaceutical  laboratories.  Appropriation 
language  regarding  extramural  compensation  is  proposed,  and  additional 
proposals  based  on  the  Institute  of  Medicine  Report  are  under  study 
as  we  analyze  how  best  to  use  its  findings  to  strengthen  our  intra- 
mural program. 

As  biomedical  research  has  become  more  complex  and  intellectu- 
ally demanding,  the  training  of  researchers  has  become  more  and  more 
a  primary  concern.     As  an  example  of  expanded  need,  growth  in  the 
field  of  biotechnology  will  depend  upon  adequately  trained  scientific 
and  technical  personnel  who  have  been  trained  to  apply  physics, 
mathematics,  and  chemistry  to  such  problems  as  biological  structures 
at  the  molecular  level.     Special  interdisciplinary  training  programs 
have  been  developed  to  meet  the  new  needs  of  biotechnology.  Mr. 
Chairman,  your  immediate  predecessor  was  deeply  interested  in  this 
subject,  and  encouraged  us  to  develop  the  postdoctoral  and  senior 
fellowships  in  biotechnology.     Certain  of  these  have  been  named  in 
his  honor,  and  shortly  we  will  be  announcing  the  first  Lawton  Chiles 
Fellowships . 


necessary  training,  they  also  play  a  critical  role  in  attracting  able 
young  scientists  into  research  careers.     After  careful  consideration 
the  NIH  recommended  and  the  Public  Health  Service  approved  an  increase 
in  the  stipends  for  trainees  to  provide  a  level  of  support  adequate 
to  attract  the  best  research  trainees,  even  though  such  an  increase 
was  expected  to  result  in  a  reduction  of  the  number  of  trainees.  For 
the  trainees  predictability  is  of  critical  importance  for  normally 
the  potential  researcher  has  only  a  limited  time  when  research 
training  can  be  fitted  into  a  complex  and  active  career.     We  are 
taking  all  feasible  steps  tc  ensure  that  the  training  grants  due  for 
renewal  in  FY  1989  do  not  bear  the  full  burden  of  the  requisite 
reduction  in  the  number  of  trainees.     One  such  measure  was  to  maintain 
tuition  payments  for  FY  1989  at  the  FY  1988  level,  and  another 
possibility  is  to  request  a  reprogramming  of  funds. 

Mr.  Chairman,  the  overall  FY  1990  budget  request  for  the 
National  Institutes   of  Health  is  $t.776.7  million,  an  increase  of 
$233.3  million  or  3      percent  over  ohe  comparable  FY  1989  budget. 
The  request  places  acditional  emphasis  on  basic  biomedical  research, 
providing  an  increase  of  6.6  percent  in  this  category  of  acti"  ity. 
For  the  first  time  the  budget  includes  a  separate  request  for  the  new 
National  Institute  on  Deafness  and      her  Communication  Disorders. 

In  the  FY  1990  request  all  funding  for  AIDS  is  consolidated  in  a 
special  account  in  the  Office  of  the  Assistant  Secretary  for  Health. 
Consequently,  in  the  following  discussion  of  the  FY  1990  budget  for 
NIH,  and  in  comparisons  with  FY  1989,  the  estimates  for  AIDS  will  be 
excluded . 

Investigator-initiated  research  continues  to  be  accorded  the 
highest  priority  in  the  NIH  budget.     The  FY  1990  request  will  support 
a  total  of  19,773  research  grants  as  compared  to  20,130  in  the 
current  fiscal  year.     The  support  for  research  project  grants  would 
be  increased  by  5.7  percent  over  the  current  year  and  would  total 
$4,034.5  million. 

The  request  will  support  4,556  competing  research  project 
grants.     This  is  a  decrease  of  572  competing  awards  from  the  number 
to  be  made  this  year.     The  number  results  from  our  effort  to  achieve 
a  balance  between  levels  of  downward  negotiation  required  and  the 
number  of  grants  to  be  supported.     The  awards  include  as  many  as  100 
research  grants  that  are     _anned  to  be  funded  from  the  Director's 
Discretionary  Fund,  an  amount  of  $25  million  requested  for  FY  1990 
that  can  be  allocated  to  the  individual  NIH  components  and  will  allow 
the  NIH  to  be  more  responsive  to  emerging  research  opportunities  and 
health  priorities. 

The  NIH  request  for  research  centers  of  $551.7  million  would 
support  572  centers.     Due  to  the  high  priority  attached  to  General 
Clinical  Resear      Centers,  as  well  as  the  higher  costs  associated 
with  clinical  r    earch,  these  awards  will  receive  an  aggregate 
increase  of  3.4  percent.     The  total  allocated  to  all  other  research 
center  awards  will  be  reduced  slightly  from  the  FY  1989  level. 

The  FY  1990  request  includes  an  8.3  percent  increase  for  the 
research  career  development  programs  and  a  5.1  percent  increase  n 
research  training  programs. 


small  colleges,   a  3.4  percent  increase  has  been  provided  for  the 
Minority  Biomedical  Research  Support  Program,  the  Minority  Access  t 
Research  Careers  Programs,  the  Research  Centers  in  Minority  Institu 
tions  Program,  and  the  Academic  Research  Enhancement  Award  Program. 

The  excellence  of  NIH  scientists  and  the  intramural  facilities 
including  the  Warren  Grant  Magnuson  Clinical  Center,  afford  many 
unique  research  opportunities.     The  FY  1990  request  for  $733.9 
million  provides  an  increase  for  intramural  research  of  6  percent 
over  the  FY. 1989  level.     This  increase  will  be  used  to  cover  the 
costs  of  administrative  increases,  and  with  improved  efficiency  in 
procurement  practices  will  offset  the  effects  of  inflation  on  the 
costs  of  basic  laboratory  and  hospital  supplies  and  equipment. 

Thank  you.     I  would  be  pleased  to  respond  to  any  questions  you 
may  have. 
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Mr.  Chairman  and  members  of  the  subcommittee:    I  am  Dr.  James  Wyngaarden, 
Director  of  the  National  Institutes  of  Health.    I  have  been  asked  to  discuss 
the  investigation  by  the  National  Institutes  of  Health  into  Issues  raised  in 
connection  with  the  publication  1n  the  journal  Cell  of  an  article  entitled, 
"Altered  Repertoire  of  Endogenous  Immunoglobulin  Gene  Expression  in  Transgenic 
Mice  Containing  a  Rearranged  Mu  Heavy  Chain  Gene."   The  article  was  co- 
authored  by  David  Weaver,  Moema  H.  Re1s,  Christopher  Albanese,  Frank 
Costantini ,  David  Baltimore,  and  Thereza  Iman1sh1-Kar1 .     We  had  considered 
this  case  to  be  closed  on  January  31  of  this  year  but,  as  we  have  adv-'sed  you, 
new  questions  have  prompted  us  to  reopen  our  Investigation. 

Following  the  issuance  of  our  report  on  this  case,  Dr.  Margot  O'Toole,  who 
first  challenged  the  findings  in  the  Cell  paper,  continued  to  express  concerns 
and  raise  questions.    In  particular,  she  requested  a  copy  of  ill  the  data  for 
Figure  1.   During  the  course  of  our  effort  to  fulfill  this  request, 
Dr.  Thereza  Imanishi-Kari  told  a  member  of  my  staff  that  the  data  for  some  of 
the  points  in  t,    Figure  were  not  recorded  in  a  laboratory  notebook;  that 
these  measurements  were  made  a  day  or  so  after  the  others;  and  that  they  were 
recorded  directly  on  the  Figure.   Dr.  Imanishi-Kari  went  on  to  say  that  she 
had  reorganized  some  of  her  laboratory  notebooks.   We  Interpret  her  statement 
to  mean  that  this  occurred  In  preparation  for  the  various  Inquiries  Into  the 
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Cell  paper  and,  at  least  In  some  Instances,  at  times  well  after  the 
experiments  were  actually  conducted.   These  revelations  of  unorthodox  data 
handling  practices  have  prompted  us  to  Initiate  a  detailed  audit  of  all  the 


data  upon  which  all  the  figures,  tables,  and  text  of  the  paper  1n  question  are 
based. 

As  you  know,  Immediately  after  we  advised  you  of  our  reopening  of  the 
Investigation,  Subcommittee  staff  briefed  us  on  the  results  of  a  forensic 
examination  of  the  laboratory  notebooks,  which  raised  additional  questions 
about  the  data.   We  are  Indebted  to  both  Dr.  0' Toole  and  the  staff  of  this 
Subcommittee  for  their  Interest  and  perseverance  In  seeking  a  complete 
resolution  of  this  case.   We  look  forward  to  their  continuing  cooperation  as 
we  pursue  our  Investigation.    In  connection  with  our  reopening  of  the 
Investigation,  we  have  contacted  the  Office  of  the  Inspector  General  of  the 
Department  of  Health  and  Human  Services  to  determine  what  assistance  they 
might  offer  us  1n  analyzing  the  forensic  evidence  and  In  conducting  our 
further  Investigation. 

Late  last  year,  while  my  senior  staff  and  I  were  reviewing  the  findings  and 
recommendations  of  our  expert  panel,  Dr.  0' Toole  raised  the  possibility  that 
apparently  original  laboratory  data  had  been  fabricated  at  a  later  time.  We 
Investigated  this  possibility  but  considered  1t  unlikely  on  the  basis  of 
written  assurances  from  all  the  members  of  the  Wort Is  Committee  at  Tufts  that, 
during  their  review  In  1986,  they  had  seen  the  particular  data  that 
Dr.  0' Toole  questioned.    If  the  Wort Is  Committee  had  been  unable  to  provide  us 
this  assurance,  our  plan  was  to  proceed  with  a  forensic  analysis  of  the 
original  data,  which  at  that  time  were  1n  the  Subcommittee's  possession. 


The  new  Information  that  you  have  shared  with  us  on  this  case  Is  extremely 
disturbing.  During  our  reopened  Investigation,  we  shall  reassess  everything 
that  we  knoj  about  this  case  in  determining  whether  misconduct  1s  Involved. 

Ve  have  learned  i  lot  about  the  problems  that  must  be  faced  in  Investigating 
cases  as  complex  and  technically  advanced  as  this  one.    It  clearly  1s 
Important  to  distinguish  between  scientific  error  and  misconduct,  but  such 
distinctions  frequently  are  very  difficult  to  make  1n  practice.    We  must 
recognize  that  allegations  of  error  may  lead  us  to  findings  of  falsification 
or  misrepresentation,  and  we  must  also  ensure  that  the  procedures  in  place  at 
both  awardee  institutions  and  the  NIH  do  not  require  too  high  a  threshold 
before  a  formal  Investigation  is  begun.    On  the  other  hand,  we  must  not  view 
every  disagreement  among  scientists  as  a  charge  of  misconduct  which  must  be 
investigated.    Scientific  experiments  often  yield  results  with  multiple 
Interpretations. 

Errors  or  misinterpretations  of  data  sometimes  occur  during  the  normal 
course  of  scientific  discovery;  these  mistakes  frequently  are  discovered  as 
scientists  attempt  to  replicate  the  work  of  others,  as  a  prerequisite  for 
moving  on  to  the  next  step  of  scientific  knowledge.   At  the  cutting  edge  of 
any  aspect  of  science,  hypotheses  and  the  experiments  to  test  them  often  burst 
forth  1n  a  surge  of  creativity  and  enthusiasm.   Under  these  circumstances,  1t 
1s  paradigmatic  that  false  leads  may  develop  and  some  errors  will  be  Bade. 

Because  of  the  complexities  of  modem  science  and  the  difficulty  on  occasion 
1n  distinguishing  between  misconduct  and  error,  It  1s  clear  to  us  that  the 
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Investigation  of  cases  Involving  complex  Issues  must  be  performed  principally 
by  scientists  and  by  science-based  agencies,  and  not  be  directed  by 
Individual Sawho  are  unfamiliar  with  the  relevant  scientific  subject  matter  or 
how  scientific  research  is  done. 

In  this  particular  case,  possible  scientific  error  was  alleged  but,  prior  to 
and  during  the  investigation,  there  was  no  clear  allegation  of  scientific 
misconduct.    For  that  reason,  neither  of  the  Institutions  Involved  Initiated  a 
formal  investigation.    NIH  did  conduct  a  formal  Investigation  through  a  panel 
of  scientists  with  expertise  in  the  field  addressed  In  the  paper.    I  would 
like  to  thank  the  experts  who  comprised  our  scientific  Investigative  panel. 
They  are  senior  scientists  who  have  made  major  contributions  to  the 
advancement  of  our  knowledge  in  immunology  and  Immunogenetlcs.   They  diverted 
considerable  time,  energy,  and  Intellect  from  their  own  research  projects  in 
order  to  carry  out  their  charge. 

The  scientific  panel  was  asked  to:    (1)  determine  whether  the  published 
article  in  question  was  scientifically  accurate,  based  on  the  original  data; 
(2)  1f  inaccuracies  were  found,  to  describe  their  nature  and  extent,  Including 
a  statement  as  to  whether  misrepresentation  or  other  misconduct  was  Involved; 
and  (3)  recommend  appropriate  corrections  to  the  scientific  literature  1f 
Inaccuracies  were  found.   They  did  consider  the  possibility  that  misconduct 
might  be  Involved  in  the  case  they  were  investigating.   Based  on  the  data  that 
were  available  to  them  at  the  time,  they  found  some  factual  Inaccuracies  and 
had  serious  concerns  about  the  sensitivity  and  specificity  of  certain  reagents 
used  in  generating  data  for  the  article,  however,  they  concluded  that  most  of 


these  problems  represented  "Inadvertent  errors  of  understanding  and 
communication"  among  the  three  principal  authors.   Their  examination  of  the 
raw  laboratory  data  and  their  Interviews  revealed  "no  evidence  of  fraud, 
misconduct,  manipulation  of  data,  or  serious  conceptual  errors."    In  light  of 
the  subsequent  questions  about  the  data,  our  task,  difficult  as  it  may  be,  1s 
to  be  more  alert  to  those  situations  1n  which  a  forensic  examination  may  be 
needed.    For  this  reason,  1n  the  future  when  there  are  questions  about  data 
authenticity  or  availability,  we  plan  to  have  an  Individual  with  forensic 
experience  work  with  each  panel  of  scientists  NIH  appoints. 

Another  area  of  considerable  concern  to  us,  as  we  know  1t  1s  to  you,  1s  the 
fate  of  the  whlstleblower  1n  such  undertakings.   These  persons  clearly  are 
very  Important  in  Identifying  Instances  that  must  be  investigated.  At 
present,  we  have  only  limited  authority  to  protect  those  who,  in  good  faith, 
raise  allegations  of  scientific  error  or  misconduct.   We  are  sympathetic 
toward  efforts  that  would  provide  appropriate  protection  to  whistleblowers. 
Clearly,  Dr.  0' Toole  has  taken  considerable  risk  in  bringing  this  case  to  the 
attention  of  officials  at  NIT  and  Tufts  University  and  insisting  that  the 
truth  be  learned.   We  are  concerned  that  Dr.  O'Toole's  scientific  career  has 
been  damaged,  simply  because  she  has  pursued  her  convictions.   We  believe 
these  kinds  of  risk  can  be  ameliorated  only  1f  the  scientific  community  Is 
firm  1n  Its  goals  to  maintain  and  promote  high  ethical  standards,  to  allow  and 
to  support  individuals'  rights  to  speak  out  when  they  believe  wrong  has  been 
committed,  and  to  look  forthrlghtly  and  objectively  to  determine  the  truth. 


Mr.  Chairman,  progress  1n  science  1s  almost  wholly  dependent  on  scientists 
who,  working  alone  or  1n  groups,  develop  hypotheses,  design  and  perform 
expert  men  ts.to  test  those  hypotheses,  and  then  communicate  their  results  and 
conclusions  to  others,  who  use  those  findings  as  a  basis  on  which  to  build 
their  own  hypotheses  and  experiments.   Thus,  the  whole  scientific  enterprise, 
and  the  advancement  of  our  biomedical  knowledge,  depend  heavily  on  the  trust 
that  scientists  can  place  on  each  other  and  the  confidence  that  the  general 
public  can  place  on  the  work  of  scientists. 

Deliberate  attempts  on  the  part  of  a  small  minority  of  scientists  to  deceive 
others  about  scientific  procedures  followed,  or  scientific  results  attained, 
undermine  this  foundation  of  trust.    Perhaps  because  of  the  very  need  for 
scientists  to  be  able  to  trust  each  other  and  to  build  on  the  work  of  others, 
1t  has  been  difficult  for  much  of  the  scientific  community  to  accept  the  fact 
that  Incidents  of  scientific  misconduct  do  occur,  are  a  serious  problem,  and 
oust  be  dealt  with  firmly.    It  1s  of  the  utmost  importance  to  all  of  us  to 
preserve  the  reputation  for  Integrity  that  science  has  earned  over  the 
centuries. 

We  believe  that  both  NIH  and  the  scientific  community  are  more  clearly 
focused  on  the  topic  of  misconduct  1n  science  than  they  have  been  at  any  time 
In  the  past.   This  concern,  coupled  with  experience  and  knowledge  gained  from 
this  and  other  investigations  of  possible  scientific  misconduct,  will  lead  to 
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Improvements  In  our  procedures. 
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Regulations  are  being  put  1n  place  to  address  further  the  problem  of 
scientific  misconduct  and  Its  prevention.   A  final  rule  addressing 
"Responsibilities  of  Applicant  Institutions  for  Dealing  with  an.  Reporting 
Possible  Misconduct  1n  Science"  was  approved  by  the  Secretary  of  the 
Department  of  Health  and  Human  Services  and  submitted  to  the  Office  of 
Management  and  Budget  (0MB)  on  April  4;  It  currently  1s  under  0MB  review.  As 
required  by  the  Public  Health  Service  Act,  this  final  rule  woul    Implement  an 
assurance  system,  under  which  all  Institutions  applying  for  or  receiving  funds 
for  biomedical  or  behavioral  research  under  "^e  Public  Health  Service  Act  must 
have  written  policies  and  procedures  for  dealing  with  misconduct  In  science. 
In  addition,  tne  compliance  section  of  the  draft  final  rule  states  the  Public 
Health  Service's  expectation  that  Institutions  will  foster  a  research 
environment  which  discourages  misconduct  in  all  research  and  which  deals 
forthrlghtly  with  allegations  of  misconduct. 

I  have  recently  established  the  Office  of  Scientific  Integrity  1n  my 
immec  ate  office  to  deal  with  oversight  and  Investigations  Into  allegations  of 
scientific  misconduct.   This  office  currently  1s  being  staffed  and  already  Is 
functional.    It  will  serve  all  the  Public  Health  Service  agencies.   Also  being 
established  within  the  Office  of  the  Assistant  Secretary  of  Health  1s  the 
Office  of  Scientific  Integrity  Review,  which  will  provide  oversight  for 
Investigations  performed  by  the  Office  o*  Scientific  Integrity  and  will 
recommend  appropriate  sanctions.   The  f     atlon  of  this  $   and  office  will 
enable  the  Director  and  other  senior  NIH  staff  to  be  more  intimately  directly 
Involved  In  Investigations  than  heretofore  has  been  possible  for  me.    In  the 
past  because  of  my  role  as  final  decisionmaker,  I  have  not  been  involved  in 
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the  details  of  specific  investigations  but  only  have  been  briefed  in  general 
terns  regarding  their  progress. 


We  have  attempted  to  be  responsive  to  the  issues  which  the  Congress,  as  well 
as  individuals  and  other  organizations,  have  brought  to  our  attention.  We 
anticipate  that  the  measures  which  we  already  have  taken  will  lead  to 
Increased  emphasis  on  the  fundamental  Imperative  of  ethical  behavior  in 
science,  as  well  as  to  better  Investigations  of  allegations  of  scientific 
misconduct.   However,  we  also  know  that  there  still  1s  much  to  be  learned  In 
the  development  of  the  best  policies  and  procedures  In  this  area.   The  NIH  is 
working  with  the  Office  of  the  Assistant  Secretary  for  Health  and  other  PHS 
research  agencies  to  review  and,  as  needed,  develop  new  policies  and 
procedures  for  investigating  and  preventing  misconduct  in  biomedical  and 
behavioral  research. 


I  would  be  pleased  to  answer  questions  that  you  may  have. 


REMARKS* 

by 

James  B.  Wyngaarden,  M. D . ** 


"Building  31, "  as  the  edifice  behind  me  was  previously  known, 
and  Senator  Pepper  share  a  date  in  common.     Building  31  was  first 
dedicated  in  1962.     It  was  the  year  that  Claude  Pepper  returned  to 
Washington  as  a  Congressman  from  Florida.     In  his  autobiography, 
"Pepper — Eyewitness  to  a  Century,"  he  recalls  that  year  — 

"The  first  time  I  was  addressed  as   'Congressman'  (by 
Senator-elect  Edward  Kennedy,  by  the  way)   I  was 
startled.     For  the  fourteen  years  I  was  in  the  Senate 
and  for  the  dozen  years  after  when  I  practiced  law, 
almost  everyone  called  me   'Senator.'     Almost  everyone 
.    .    .   still  does." 

Besides  hearkening  back  to  a  time  when  Senator  Kennedy  was  a 
Senator-elect,  1962  was  an  important  year  for  Senator  Pepper. 
True  to  his  form,  at  the  age  of  62,  when  many  of  us  would  be 
contemplating  retirement,  he  had  sought  and  won  elected  office. 

Claude  Pepper  was  born  September  8,  1900,  on  a  farm  near 
Dudleyville,  Alabama.     He  has  truly  been  an  eyewitness  to  the 
Twentieth  Century.     In  his  autobiography  he  mentions  meeting 
Orville  Wright  and  greeting  the  crew  of  the  Apollo  spaceship.  He 
appeared  twice  on  the  cover  of  Time  magazine — in  1938  as  a  young 
champion  of  President  Franklin  Roosevelt's  New  Deal  and  in  1983 
as  a  champion  of  Social  Security  and  a  better  deal  for  the 
elderly.     He  was  a  confidante  of  FDR  and  met  with  Churchill, 
Stalin,  DeGaulle,  and  other  key  players  on  the  world  stage. 
Every  President  since  FDR  has  sought  his  counsel  and  advice.  The 
plaque  which  is  at  the  entrance  of  the  Pepper  Building  is 
directly  above  the  1960  cornerstone  with  Dwight  D.  Eisenhower's 
name  on  it.     In  1948,  Senator  Pepper  attempted  to  convince 
Eisenhower  to  run  for  President  as  a  Democrat.     Now  Senator 
Pepper's  name  "balances  the  ticket"  with  his  friend  Ike. 

Most  of  us  know  Senator  Pepper  for  his  ardent  advocacy  for 
the  elderly  and  his  recent  efforts  in  creating  the  Deafness 
Institute,  but  he  has  accomplished  much,  much  more  for  NIH  and 
the  nation. 


*0n  the  occasion  of  the  dedication  of  the  Claude  Denson  Pepper 
Building  at  NIH,  on  May  10,  1989. 


♦♦Director , 


National  Institutes  of  Health,  Bethesda,  Maryland. 
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Senator  Pepper  grew  up  in  the  rural  deep  Sou     .of  Alabama 
and  Texas.     Always  gifted  with  words,  his  first  job  was  teaching 
high  school  at  17.     He  worked  in  steel  mills  and  other  jobs, 
completing  his  undergraduate  degree  at  the  University  of  Alabama 
in  1921.     After  a  brief  stin1-  in  the  Army,  he  went  to  Harvard  Law 
School  on  a  post-World  War  I  equivalent  of  the  G.I.  bill,  earning 
his  law  degree  in  1924.  He  taught  law  at  the  University  of 
Arkansas  for  a  year,  and  then  moved  to  Florida  where  he  began  his 
law  practice  and  launched  his  political  career. 

In  1929  he  won  election  to  the  Florida  state  legislature. 
His  first   Dill  exempted  the  elderly  from  having  to  pay  for 
fishing  licenses,  setting  a  theme  for  a  lifetime.     In  1931  he  was 
defeated  for  re-election  because  he  refused  to  support  a  bill 
censuring  Mrs.  Herbert  Hoover  for  inviting  the  wife  of  a  newly 
elected  black  congressman  to  tea  at  the  White  House.     I  think  it 
is  most  appropriate  that  the  Pepper  Building  houses  the  NIH  Equal 
Employment  Opportunity  office. 

In  December  of  1936  her  married  Mildred  Webster,  who  was  the 
light  of  his  life  until  her  death  in  1979.     In  January  of  1937  he 
was  sworn  in  as  the  junior  Senator  from  the  state  of  Florida  and 
appointed  to  the  Senate  Committee  on  Labor  and  Public  Welfare. 
One  of  his  first  official  acts  was  tc   -ponsor  the  legislation 
which  established  the  National  Cancer   .  nstitute,  once  ac;ain 
setting  a  theme  for  a  lifetime. 

He  visited  Europ:      n  the  eve  of  World  War  II,  and  saw  the 
-eal  menace  of  Nazi  Geiitiany.     He  initiated  the  first  Lend  Lease 

ill  to  support  the  Allies  while  most  of  his  colleagues  remained 
unengaged. 

Senator  Pepper's  interest  in  health  matters  increased  and  in 
1944  he  chaired  the  Subcommittee  on  Wartime  Health  and  Education. 
He  was  disturbed  that  the  Selective  Service  had  found  one-third 
of  the  men  examined  for  induction  to  be  either  physically  or 
mentally  unfit  for  duty.     Senator  Pepper  was  also  aware  of  the 
enormous  progress  made  by  the  well-funded  wartime  research 
efforts  in  penicillin  production,  malaria  drugs,  plasma  and 
vaccine  development.     In  these  hearings  a  clearer  picture  of  the 
relationship  of  the  value  of  research  to  American's  health 
emerged,   and  set  the  agenda  for  the  postwar  development  of  tne 
nation's     iomedical  research  programs.     At  the  conclusion  of 
these  hearings  Senator  Pepper  stated  that  "Thr    'olurae  of  research 
which  is  carried  out  in  the  medical  field,  stu    _d,   in  my  opinion, 
not  be  limited  by  lack  of  money." 

His  opinion  was  shared  by  his  friend  and  supporter, 
Mrs.  Mary  Lasker,  wh    helped  him  select  witness-s  for  his 
Subcommittee  hearings.     Together  with  their  mutual  friend, 
Mrs.  Florence  Mahoney,  they  set  out  to  change  the  scope  of 
American's  biomedical  research  enterprise.     By  1948,  they  had 
settler  on  the  then  National  Institute  of  Health  as  the  focal 
point  tor  their  intense  efforts.     Senator  Pepper  sponsored  a  bill 
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that  year  which  established  the  National  Heart  Institute  and 
changed  our  name  to  the  National  Institutes^  of  Health.     in  short, 
he  christened  us  and  went  on  to  sponsor  legislation  that  created 
the  first  five  of  the  then  six  NIH  Institutes.     In  fact, 
ultimately,   all  but  one  NIH  Institute  was  sponsored  by  Senator 
Pepper.     He  is  the  legislative  father  of  the  modern  NIH. 

A  key  facet  of  Senator  Pepper's  NIH  Institute  concept  was  an 
extramural  granting  authority,  changing  NIH  from  a  small 
intramural  program  to  a  national  force.     The  National  Cancer 
Institute  began  with  $140,000  specifically  identified  as  grant 
funds.     The  total  NIH  budget  in  1938  was  $464,000  and  we  had  912 
employees.     By  1950,   the  year  Senator  Pepper  left  the  Senate,  the 
NIH  budget  was  $59  million  with  $43  million  in  grants,  and  we  had 
2,888  employees.     Much  of  this  phenomenal  growth  was  due  to 
Senator  Pepper's  and  Mary  Lasker's  combined  efforts  and  their 
deep  faith  in  the  biomedical  research  enterprise. 

His  subsequent  unstinting  efforts  on  behalf  of  Social 
Security,  Medicare,  Medicaid,   the  mentally  ill,   the  elderly,  the 
hearing  impaired,  and  other  health  concerns  are  well  known. 
Senator  Pepper  recently  introduced  legislation  establishing  a 
National  Center  for  Biotechnology  Information  at  the  National 
Library  of  Medicine  for  organizing  and  disseminating  the 
information  gained  in  the  human  genome  research  program.  This 
was  a  visionary  bill;  one  that  will  impact  medicine  far  beyond 
the  20th  century.     Senator  Pepper  is  an  "eyewitness"  to  this 
century,  but  his  vision  extends  much  further. 

So  it  is  completely  appropriate  that  the  home  of  the  13  NIH 
Institutes,  the  meeting  place  of  their  advisory  councils,  and  the 
center  of  their  extramural  grant  operations  be  called  the  Claude 
Denson  Pepper  Building.     In  1937  he  started  the  engine  of  the 
modern  NIH,  in  1948  he  set  the  vehicle  in  motion,  so  that  even  in 
1962  "Building  31"  was  already  the  Pepper  Building.     The  Claude 
Denson  Pepper  Building  stands  as  a  lasting  monument  to  his  vision 
and  dedication  to  biomedical  research  and  the  nation's  health. 
Please  join  me  in  a  round  of  applause  for  Senator  Pepper  to 
express  our  gratitude. 

Thank  you. 

Now,  I  would  like  to  ask  Senator  Kennedy  to  join  me  in 
unveiling  the  sign. 
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STRATEGIC  PLANNING  FOR  BIOMEDICAL  RESEARCH* 

BY 

JAMES  B.  WYNGAARDEN,  M.D.** 


In  addressing  the  subject  of  "Strategic  Planning  for  Biomedical 
Research",  the  dissonance  between  the  words  "research"  and  "planning"  is 
resolved  when  it  is  clear  that  we  are  speaking  of  strategic  planning  for  and 
not  the  planning  of  research.  This  calls  upon  the  collective  wisdom  of  all 
players  in  the  scientific  enterprise— academia,  government  and  industry — to 
find  ways  to  maintain  a  productive  and  sound  milieu  that  will  nurture 
scientific  creativity  and  build  public  trust  and  support. 

Among  the  topics  that  we  must  take  into  account: 

The  NIH  budget  and  its  allocation. 

New  forms  of  collaboration  with  industry. 

The  massive  research  effort  against  AIDS. 

The  question  of  emphasis  on  "big  science". 

The  growing  need  for  trained  scientists. 

The  use  of  animals  in  research 

General  concerns  over  misconduct  in  science 

The  serious  need  for  renovation  and  replacement  of  facilities. 

THE  BUDGET 

It  is  not  uncommon  in  recent  years  for  members  of  the  scientific 
community  to  proclaim  that  "the  sky  is  falling",  that  the  NIH  appropriation 
has  been  slashed,  that  federal  support  of  biomedical  research  is  capricious 
and  the  future  uncertain. 

This  does  not  describe  accurately  the  current  state  of  affairs. 
Comments  of  this  nature  generate  unnecessary  pessimism. 

The  past  seven  years  (82-89)  have  seen  a  period  of  sustained  growth  for 
the  NIH,  amounting  to  96%  in  current  dollars  and  35%  in  real  terms.    In  each 
of  the  last  four  years,  the  NIH  appropriation  has  reached  a  new  high  in 
constant  dollar  terms. 

The  President's  1990  budget,  which  I  have  just  finished  defending  before 
the  House  and  the  Senate,  is  $7.5  billion,  an  increase  of  5.3%  over  the  FY 
1989  budget.    After  ruling  out  the  effects  of  inflation,  the  budget  is 

*Presentation  at  the  Annual  Meeting  of  the  American  Society  for 
Microbiology,  New  Orleans,  Lousiana,  May  17,  1989. 

**Di rector,  National  Institutes  of  Health,  Bethesda,  Maryland. 
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essentially  stable  compared  with  the  average  i      ease  throughout  the 
President's  budget  of  2.7%: 

25%  AIDS 
3.7%  other 

2.5%  increase  for  genome 

Of  course,  we  will  not  know  the  congressional  response  to  the  1990 
President's  budget  until  later  this  year.    The  current  services  budget  for 
1990  would  be  $8.1  billion  which  would  increase  full  costs  of  research  project 
grants,  center  grants  and  training  grants. 

The  important  point  is  how  much  excellent  research  that  budget  can 
support.    One  way  of  looking  at  this  is  to  consider  the  award  rates — that  is, 
the  percentage  of  approved  grant  applications  we  are  able  to  fund.    In  the 
more  than  seven  years  that  I  have  been  Director,  the  overall  award  rates  have 
been  about  even— in  1982,  34.7%  and  in  1989,  35.4%.    It  is  true  back  in  1975, 
we  were  able  to  fund  about  60%  of  grants  eligible  for  award.    The  difference 
today  is  "he  increased  competition  for  the  money.  That  is,  we  are  receiving 
more  gram  applications — and  the  cost  of  the  av°rage  grant  has  increased. 

Thus,  we  are  holding  at  about  35-39%.    More  problematic  is  the  fact  that 
some  of  the  institutes  are  considerably  lower  than  the  NIH  overall  average. 

Furthermore,  during  the  past  seven  years,  we  have  placed  considerable 
emphasis  on  minimizing  the  management  of  research  by  others  than  scientists 
and  on  reducing  the  procedural  burdens  on  investigators.    As  a  result: 

The  number  of  research  project  grants  increased  from  about  16,000  in  FY 
1982  to  almost  21,000  in  FY  89. 

The  proportion  of  the  budget  devoted  to  research  project  grants 
increased  from  50.3%  in  FY  1982  to  57.6%  in  the  budget  proposed  for  1990. 

The  average  length  of  award  of  research  project  grants  was  increased 
fror  3.3  years  in  FY  1982  to  4.1  years  in  FY  1988.    The  proportion  of 
com:  ling  research  project  grant  awards  that  have  a  project  period  for  5  years 
or  more  has  grown  from  19.2%  in  FY  198.     o  48.3%  in  1988. 

INDUSTRY/GOVERNMENT  SUPPORT  FOR  BIOMEDICAL  SCIENCE 

In  the  past  decade,  important  cha    ^s  have  taken  place  with  respect  to 
the  support  of  biomedical  research.    In  j.988,  the  total  national  support  for 
he^  zh  R&D  was  an  estimated  $18  billion.    Of  that  total,  35%  was  supported  by 
NIh,  42%  by  industry,  and  10%  by  state,  and  local  governments  and  private  non- 
profit organizations. 

The  cross-over  year,  when  industry  for  the  first  time  surpassed  NIH  in 
percent  of  health  R&D  support,  was  1983. 
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Yet,  when  we  look  at  all  basi c  health  research  support,  which  totalled 
some  $5.7  billion  in  1987,  62%  was  provided  by  NIH  and  only  about  10%  by 
industry. 

Breaking  down  those  figures  further,  by  type  of  effort  supported,  we 
find  these  comparisons:    NIH  support  in  1987  was  allocated  approximately  61% 
to  basic  research,  30%  to  applied  research,  and  9%  to  development.  Our 
internal  analysis  found  a  different,  but  not  surprising,  trend  in  industry 
support:    10%  for  basic  research,  and  the  90%  in  application  and  development. 

Clearly,  government  and  industry  perform  complementary  roles  in  the 
advancement  and  application  of  biomedical  knowledge. 

It  is  also  important  to  realize  where  this  money  is  being  spent:    of  the 
$6.9  billion  spent  for  health  R&D  by  industry  in  1987  only  about  $400  million 
went  to  institutions  of  higher  education  and  other  nonprofit  organizations 
such  as  hospitals  and  other  research  institutions  as  compared  with  $5.4 
billion  from  NIH.    The  bulk  of  industry  support  for  health  R&D,  not 
surprisingly,  is  spent  within  the  industry  itself. 

ACADEMIA'S  TIES  WITH  INDUSTRY 

The  advent  of  the  biotechnology  industry  has  stimulated  greatly  closer 
ties  between  industry  and  academic  scientists.  Academic  scientists,  have 
become  increasingly  linked  with  industry — as  consultants,  members  of  advisory 
boards  or  committees,  and  sometimes  as  owners.    Many  of  these  relationships 
are  built  upon  the  long-standing  encouragement  by  NIH  to  commercialize 
discoveries  developed  with  NIH  funds,  through  patenting  and  licensing 
agreements  with  private  industry. 

In  the  early  evolution  of  such  academia-industry  ties,  concerns  were 
expressed  about  whether  such  ties  would  compromise  the  free  flow  of  scientific 
interchange  or  keep  discoveries  from  publication  for  inordinately  long 
periods.    Another  concern — for  the  NIH  intramural  program  as  well  as  for  many 
universities  and  medical  schools — is  that  ties  with  industry,  which  are  based 
on  the  promise  of  product  development,  may  compromise  the  values  and  mission 
of  the  institution  and,  perhaps,  skew  research  to  deemphasize  search  for 
fundamental  knowledge,  or  influence  hiring  decisions. 

Another  expressed  concern  is  the  possibility  of  conflicts  of  interest. 

June  27  and  28,  NIH  will  hold  an  open  meeting  seeking  comments  from  a 
broad  representation  of  interested  individuals  and  institutions  prior  to  the 
development  of  guidelines  for  NIH  grantee  institutions.    Guidelines  may  also 
be  considered  for  advisory  boards  that  monitor  clinical  trials  and  for 
advisory  committees  participating  in  peer  reviews  for  NIH. 

NIH,  of  course,  is  not  the  only  concerned  party:  many  institutions 
already  have  some  guidelines  on  conflict  of  interest  in  effect  for  their 
employees.    Scientific  societies  and  university  associations  are  also 
examining  conflict  of  interest  issues,  among  them  the  Association  of  American 
Universities,  the  Association  of  American  Medical  Colleges,  and  the  American 
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Association  for  the  Advancement  of  Science.  Furthermore,  additional 
congressional  hearings  on  conflict  of  interest  are  planned. 

One  of  the  key  questions  for  N1H  is  not  simply  what  the  guidelines 
referring  to  conflict  of  interest  actually  will  be,  but  who  should  enforce 
them.    It  is  the  same  question  of  responsibility  that  would  apply  to 
guidelines  on  protection  of  human  subjects,  animal  welfare,  and  misconduct  in 
scier:e.  How  much  responsibility  lies  with  the  individual  institution  and  how 
much  should  NIH  engage    n  oversig--;  activities? 

TRAINING  THE  NEXT  GENE    HON  OF  RESEARCHERS 

The  Distant  Future 

As  mentioned  earlier,  NIH  historically  has  been  committed  to  training 
generations  of  investigators  in  the  life  sciences.    And,  as  many  of  you  know, 
this  has  been  a  particular  professional  interest  of  mine  for  many  years. 

I  and  many  others  are  concerned  about  how  the  biomedical  scientific 
enterprise  will  maintain  the  current  pace  of  advance  we  enjoy  today.  The 
seriousness  of  our  predicament  was  underlined  recently  in  a  comment  by  Dale 
Corson,  president  emeritus  of  Cornell  University.    In  an  article  o*-  the 
Nation's  t  chnological  future  that  appeared  in  the  Washington  Post  ecently, 
Dr.  Corson  stated  his  opinion  that    children  are  being  turned  off  to  science 
beginning  the  first  day  of  first  grade."    He  warned  that,  "The  problem  is  so 
deep  that  I  think       will  take  generations  to  solve."    While  we  can  hope  that 
things  turn  out  difrsrently,  such  5  corecast  gives  notice  that  the  challenge 
we  face  is  daunting  indeed.    Perhap-  playing  into  this  phenomenon  is  the  anti- 
intellectual  ism  in  our  society  that  does  not  value  or  reward  the  pursuit  :~ 
knowledge  for  its  cwn  sake. 

The  Gove>nment-Uni versi ty-Industry  Research  Round  Table  of  the  National 
A  rdemy  of  Sciences  has  been  exploring  issues  relating  to  the  identification, 
recruitment,  development,  and  retention  of  science  and  engineering  talent.  In 
evaluating  the  talent  pool,  the  Round  Table  Group  predicts  that  the  demand  for 
scientists  and  engineers  w  remain  strong  in  both  industry  and  academia.  At 
the  same  time,  the  numbers  .  Americans  in  the  age  groups  that  normally  would 
be  expected  to  be  in  training  for  those  careers  will  be  declining. 

For  example,  the  current  number  of  22-year-olds  is  projected  to  drop  by 
more  than  25%  before  the  end  of  this  century.    Even  if  the  current  number  were 
not  to  decline,  a  significant  increase  in  the  proportion  of  22-year-olds 
attaining  scientific  and  engineering  degrees  would  be  required  to  meet  the 
projected  research  needs. 

The  Round  Table  Group  estimated  that  to  maintain  the  1985  level  of 
potential  research  trainees  into  the  1990 's  the  degree  award  rate  would  have 
to  increase  by  30%.    It  is  estimated  that  there  will  be  a  30%  turnover  in 
academic  positions  by  the  year  2000  and  that  the  industry  demand  for  engineers 
and  scientists  will  increase  by  25%  in  that  same  period.    Unf    tunately,  the 
number  of  undergraduate  degrees  awarded  in  the  life  sciences  has  decreased 
steadily  since  1977  to  the  present. 
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The  Near  Future 

Regarding  more  temporally  urgent  training  matters,  perhaps  of  greater 
personal  interest  to  this  group...  most  of  you  are  probably  aware  that  NIH 
made  the  difficult  decision  earlier  this  year  to  increase  stipends  on  the 
National  Research  Service  Awards  to  provide  a  level  of  support  that  is 
adequate  to  attract  the  best  individuals  into  biomedical  research  training. 
Stipends  last  were  increased  in  1985. 

Before  recommending  the  increase  in  stipends,  NIH  gave  this  matter 
careful  consideration,  fully  aware  that  such  an  action  most  likely  would 
result  in  a  reduction  in  the  number  of  research  trainees.    There  was  broad 
consensus  among  the  NIH  leadership  that  competitive  stipend  levels  must  be 
accorded  first  priority  if  the  NIH  is  to  continue  to  attract  the  best  research 
trainees. 

In  an  internal  review,  it  soon  was  clear  that,  absent  some  special 
action,  some  NIH  institutes  would  have  no  funds  available  for  competing 
training  grants.    It  was  decided  to  maintain  tuition  payments  for  FY  1989  at 
the  FY  1988  level  to  generate  additional  savings  in  the  numbers  of  trainees. 
The  action  will  permit  the  support  of  about  225  additional  trainees. 

The  matter  of  training  the  next  generation  of  biomedical  scientists  is 
of  such  concern  to  me  that  I  have  decided  to  devote  a  significant  portion  of 
my  remaining  time  as  NIH  Director  to  it.    The  time  has  come  for  a 
comprehensive  critical  look  at  NIH  training  programs,  including  institutional 
research  training  grants,  fellowships,  and  research  career  development  awards, 
to  assure  the  most  productive  research  training  effort. 

One  of  three  task  forces  I  have  set  up,  under  the  leadership  of  Dr.  Ruth 
Kirschstein,  will  examine  the  traditional  predoctoral  and  postdoctoral 
training  programs  of  non-physician  scientists,  including  issues  related  to 
stipends  and  tuition. 

Two  other  task  forces  are  focused  on  physician-scientist  training.  I 
will  not  discuss  this  matter  in  detail  with  this  audience,  but  will  make  a  few 
observations  about  the  impact  of  the  downturn  in  the  number  of  physicians 
going  into  research  careers  upon  Ph.D.'s  who  are  still  making  decisions  about 
career  directions. 

Recent  data  have  shown  that  in  1987  (most  recent  data)  medical  school 
clinical  departments  hired  more  Ph.D.'s  than  did  basic  science  departments. 

Ph.D.'s  with  degrees  in  the  life  sciences  may  want  to  consider  adding  to 
their  background  some  exposure  to  clinically-oriented  research. 

A  recent  analysis  of  a  small  sample  of  NIH  ROl's  that  were  deemed 
"clinically  oriented",  showed  that  half  had  Ph.D.'s  as  principal 
investigators.    (10  of  16  in  a  sample  of  1987  records). 
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THE  HUMAN  GENOME  PROGRAM 

As  you  know,  in  FY  1988,  NIH  received  $17.3  million  in  new  funding  for  a 
new  research  program  to  map  and  sequence  complex  genomes.  The  President's 
budget  request  for  FY  1989  increased  that  amount  to  $28  million,  with  the 
President's  request  for  FY  1990  at  $100  million.  James  D.  Watson  has  been 
recruited  to  lead  the  initiative,  and  planning  for  the  effort  is  well 
underway.  A  stellar  group  of  advisors  met  for  the  first  time  in  December,  with 
another  meeting  scheduled  for  June. 

I  am  aware  that  certain  misconceptions  and  anxieties  about  the  Human 
Genome  Program  persist  among  scientists,  and  I  want  to  address  some  of  these: 

Some  are  concerned  that  emphasis  on  the  human  genome  initiative  will 
erode  support  for  other  types  of  basic  research.    NIH,  I  think,  has  indicated 
that  this  would  not  be  a  healthy  occurrence.    NIH  did  not  accept  the  challenge 
of  the  human  genome  project  until  it  was  very  clear  that  new  money  would  be 
forthcoming. 

Some  are  concerned  that  the  human  genome  program  may  signal  that 
biomedical  science  is  moving  inordinately  toward  "big  science"  and  that 
biological  scientists  will  have  to  join  large  research  groups  in  order  to 
contribute. 

While  it  is  true  that  some  biomedical  projects,  including  some  relating 
to  the  Human  Genome  Program,  will  require  interdisciplinary  teams,  the 
situation  is  not  likely  to  mimic  the  field  of  physics  where  scientists  are 
often  dependent  upon  large,  hugely  expensive  equipment.  In  fact  the  Human 
Genome  Program — and  the  data  banks  of  information  that  will  evolve — will  make 
necessary  research  tools  available  to  a  dispersed  cadre  of  interested 
scientists. 

Furthermore,  the  Human  Genome  Program — as  envisioned  by 
NIH — while  it  will  include  some  center-type  grants,  will  begin  and  remain  as 
largely  investigator-initiated  research  effort  funded  through  the  research 
project  grant  mechanism. 

Some  additional  points  of  interest  to  this  audience: 

The  human  genome  program  will  include  a  training  component.    The  idea  is 
not  to  train  an  army  of  mappers  and  sequencers,  but  to  train  Ph.D. -level 
scientists  who  can  make  contributions  to  the  mapping  and  sequencing  effort  and 
also  apply  their  knowledge  to  biological  questions  beyond. 

Finally  with  regard  to  the  Human  Genome  Program,  I  should  make  clear 
that  the  initiative  encourages  applications  using  model  organisms  such  as  e. 
Coli,  drosophila,  mouse,  and  yeast,  provided  the  proposed  project  has 
relevance  to  the  human  genome. 
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OTHER  ISSUES 

Animals  in  Research 

Now  I  would  like  to  mention  briefly  a  few  other  issues  that  are  of 
concern  as  we  formulate  our  approach  to  the  challenges  of  the  years  ahead. 

One  such  issue  is  the  escalating  controversy  between  the  biomedical 
research  community  and  animal  welfare  advocates  concerning  the  use  of  animals 
in  research.  This  issue,  too,  carries  an  inherent  strain  of  anti- 
intellectual  ism.    Federally  supported  laboratories  have  been  the  targets  of 
illegal  break-ins;  theft  of  animals;  and  destruction  of  property,  equipment 
and  valuable  records.    The  NIH  has  been  the  site  of  a  sit-in,  prolonged 
picketing,  and  two  recent  demonstrations  by  animal  rights  activists. 

The  introduction  of  legislation  concerning  various  aspects  of  animal 
welfare  is  increasingly  common  in  Congress  and  in  State  legislatures.  About 
one-fourth  of  the  states  have  enacted  legislation  prohibiting  the  release  of 
pound  animals  for  research  use. 

Eleven  bills  on  different  aspects  of  the  care  and  use  of  animals  in 
research  were  introduced  in  the  100th  Congress.    Some  of  them  could  have 

severely  hindered  NIH-funded  biomedical  research  efforts  if  enacted  as 
proposed . 

RDNA 

Although  the  early  history  of  recombinant  DNA  technology  was  fraught 
with  public  policy  battles  adroitly  fought  and  ultimately  won  by  the 
scientific  community,  we  are  not  yet  out  of  the  woods. 

Even  though  the  unfounded  fears  that  accompanied  the  first  applications 
of  genetic  manipulations  have  been  laid  to  rest,  an  excess  of  caution  has 
given  rise  to  establishment  of  barriers  that  tend  to  restrict  and  inhibit 
international  collaboration  in  this  promising  area. 

It  is  urgent  that  policy  makers  in  the  United  States,  as  well  as  in  the 
governments  of  our  trading  partners,  understand  that  genetic  manipulation 
should  not  automatically  be  equated  with  increased  risk.    Added  controls 
imposed  simply  on  the  basis  of  the  process  used  to  produce  an  organism, 
instead  of  the  characteristics  of  the  product,  fly  in  the  face  of  scientific 
principles.    Such  a  policy  threatens  not  only  modern  biomedical  research,  but 
in  the  United  States  it  threatens  the  vitality  of  our  own  biotechnology 
industry. 

Furthermore,  similar  unfounded  fears  are  likely  to  require  much 
additional  public  policy  consideration  in  the  areas  of  human  gene  therapy  and 
even  in  connection  with  the  effort  to  map  and  sequence  the  human  genome. 
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Misconduct  in  Science 

Recently,  considerable  public  attention  has  been  drawn  to  the  issues 
surrounding  what  is  known  as  misconduct  in  science.    Although  I  personally 
believe  that  biomedical  scientists  equal  or  surpass  any  other  professional 
group  for  integrity  and  high  purpose,  one  must  admit  that  recent  substantial 
examples  of  dishonesty  have  severely  damaged  public  confidence  in  our 
enterprise. 

Misconduct  and  dishonest  behavior  in  science,  though  infrequent,  are  so 
serious  and  undermining  to  the  creation  of  a  sound  knowledge  base  in 
biomedical  science  that  it  is  of  great  concern  to  all  participants  in 
research,  as  well  as  to  the  American  public. 

It  is  NIH's  policy  that  grantee  and  contractor  institutions  receiving 
NIH  research  support  have  the  primary  responsibility  for  dealing  with  possible 
misconduct  involving  their  scientists.    This  responsibility  includes  the  duty 
to  conduct  inquiries  or  investigations  as  appropriate,  and  to  inform  and 
cooperate  with  NIH  as  the  funding  agency. 

It  is  not  known  whether  the  incidence  of  misconduct  in  science  itself 
has  risen  within  the  past  decade  or  so,  but  it  is  clear  that  reports  of 
misconduct  have  increased  in  number,  requiring  NIH  to  make  more  explicit  the 
procedures  to  deal  with  this  phenomenon  and  to  develop  ways  to  prevent  such 
behavior. 

Since  1982  NIH  has  dealt  with  approximately  100  cases  or  about  20  per 
year  out  of  the  more  than  50,000  scientists  who  are  supported  by  NIH.  In 
them,  the  alleged  wrongdoing  included  deliberately  deceptive  or  fraudulent 
practices,  such  as  fabrication,  falsification  of  data  and  plagiarism.  About 
one  half  of  reported  cases  were  due  to  honest  errors  in  judgment  or  practice, 
or  in  some  instances  scientific  disputes. 

Grantee  institutions  have  been  expanding  their  efforts  during  the  past 
several  years  to  monitor,  investigate,  and  report  research  misconduct 
involving  federal  funds,  and  to  promote  quality  assurance  and  accountability 
in  the  conduct  of  science.    However,  there  is  still  a  far  too  prevalent 
reluctance  on  the  part  of  universities  and  other  grantee  institutions  to 
engage  this  unoalatable  issue.    Recent  history  shows  that  unless  an 
institution  h;     a  well-plarned  mechanism  in  place,  they  wi"~  surely  mess  up 
*hen  their  f     t  misconduc    or  fraud  case  occ  rs. 

To  provide  for  more  efficient  operation  on  our  part,  the  NIH  has 
recently  announced  the  establishment  of  an  Office  of  Scientific  Integrity 
(0SI)  to  see  that  all  PHS  policies  and  procedures  related  to  scientific 
misconduct  are  implemented,  to  monitor  the  individual  investigation  into 
scientific  misconduct  done  by  institutions  using  PHS  funds,  and,  as  necessary, 
conduct  its  own  investigations. 

The  Office  of  Scientific  Integrity  Review  (0SIR)  has  been  established  in 
the  Office  of  the  Assistant  Secretary  for  Health  to  review  all  final  reports 
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of  investigations  and  make  final  recommendations  to  the  Assistant  Secretary 
for  Health  on  whether  any  sanctions  should  be  imposed  by  HHS. 

It  is  essential  in  dealing  with  these  matters  that  our  efforts  to  remedy 
current  problems  not  lead  to  the  development  of  a  vigilante  or  "ethics  cop" 
mentality  with  such  actions  as  random  unannounced  site  visits  to  research  labs 
and  data  notebook  reviews,  such  as  are  currently  being  advocated  by  some 
congressional  committees. 

I  hope  OSI  and  OSIR  will  forestall  any  such  attempts.    The  Dingell 
hearings  drew  scathing  press  comments.    Some  media  regarded  the  hearings  as  a 
witch-hunt.    Even  an  inquisition,  may  instill  more  caution  in  congressional 
intrusion  into  scientific  disputes  in  the  future. 

Research  Facilities 

One  last  item  concerns  our  nationwide  need  for  research  facilities.  New 
scientific  discoveries  and  the  development  of  new  technologies  are  changing 
the  nature  of  research  needs  and  require  more  sophisticated  facilities  to 
accommodate  the  new  research. 

There  is  also  a  substantial  backlog  of  needed  repair,  renovation,  and 
replacement  of  facilities  and  equipment.    There  is  also  need  to  meet  new 
requirements  for  hazardous  chemical  and  biological  materials,  laboratory 
animal  facilities,  handicapped  access  requirements,  and  energy  conservation 
requirements. 

In  1987  the  Congress  asked  NIH  to  convene  a  group  of  consultants  to 
address  the  specifics  of  this  serious  problem. 

The  study  group,  representative  of  the  key  leadership  of  colleges, 
universities  and  nonprofit  research  institutions,  met  in  February  last  year 
and  not  unexpectedly  found  that  there  is  an  urgent  need  for  developing  a  well- 
coordinated,  long-range  national  strategy  for  a  research  facilities 
construction  program. 

The  group  recommended  a  10-year  NIH  Research  Facilities  Construction 
Program,  including  a  2-year  pilot  phase  to  help  shape  the  longer  term  effort. 

The  report  of  the  study  group  has  been  transmitted  to  The  Congress.  We 
recognize  that  the  issues  related  to  funding  these  research  facilities  are 
complex  and  embedded  in  the  context  of  federal  fiscal  constraints,  and  that  no 
simple  or  easy  solution  is  in  sight. 

There  are  many  other  important  topics  and  issues  bearing  on  the  long- 
term  health  of  the  biomedical  research  enterprise  that  deserve — in  fact, 
demand — our  attention  as  members  of  the  biomedical  research  community  in  the 
Federal  Government,  in  academia,  in  health  care,  or  in  industry.  c; 

I  have  discussed  a  few  key  issues  today,  and  time  permitting,  would  be 
glad  to  respond  to  questions  or  comments. 


SCIENCE  AND  THE  PUBLIC  PROCESS* 
BY 

James  B.  Wyngaarden,  M.D.** 


0    I  AM  GRATEFUL  TO  HAVE  BEEN  INVITED  TO  TAKE  PART  IN  THIS  HAPPY 
OCCASION,  AND  I  DEEPLY  APPRECIATE  THE  GENEROUS  WELCOME  YOU 
HAVE  GIVEN  ME. 


One  of  the  duties  of  the  position  of  Director  of  the  National 
Institutes  of  Health  that  I  have  come  to  regard  as  a  valuable 
fringe  benefit  is  the  experience  of  visiting  the  campuses  of 
many  of  America's  leading  universities  and  medical  schools. 
Since  1982  I  have  participated  in  more  than  75  academic 

CEREMONIES  AND  SPECIAL  OCCASIONS,  SUCH  AS  COMMENCEMENTS, 
GROUND  BREAKINGS,  DEDICATIONS,  AND  STUDENT  RESEARCH  DAYS. 
BUT  EACH  HAS  BEEN  DIFFERENT,  EACH  HAS  BEEN  PLEASANT,  AND  EACH 
HAS  HAD  SPECIAL  MEANING  TO  ME.     TODAY  IS  CERTAINLY  NO 
EXCEPTION.     I  WAS  DELIGHTED  THAT  THE  OCCASION  ENABLED  ME  TO 
SEE  ONCE  AGAIN  MY  LONGTIME  FRIEND  AND  FORMER  ASSOCIATE  AT 

Duke  and  at  NIH,  Doris  Merritt,  and  my  former  boss,  Dr.  Otis 

BOWEN,  WHO  WAS  SECRETARY  OF  HEALTH  AND  HUMAN  SERVICES  FOR 
THREE  YEARS  DURING  MY  TENURE  AT  NIH. 


"presented  at  dedication  of  the  medical  research  center  and 
library  building,  university  of  indiana  school  of  medicine, 
indianapolis,  indiana,  may  20,  1989. 

**Director,  National  Institutes  of  Health,  Bethesda,  Maryland 


0  It  is  also  a  pleasure  and  an  honor  to  have  a  part  in 

dedicating  your  "window  to  the  future."   the  accomplishment 
is  an  outstanding  example  of  what  can  be  done  through 
partnership  in  private  and  public  funding.    the  state  of 
Indiana,  the  University,  and  the  many  friends  of  the 
University  and  its  School  of  Medicine,  including  members  of 
the  faculty,  can  rightly  feel  great  satisfaction  in  what  they 
have  done  to  bring  this  worthy  dream  to  realization.    it  is 
indeed  a  cause  for  celebration,  and  i  offer  my  heartiest 
congratulations. 

0  Your  commitment  to  excellence  is  clearly  visible  in  he 
Medical  Research  Center  and  Library.    It  is  an  impressive 
complex  that  will  serve  well  those  who  study  medicine,  those 
who  practice  medicine,  and  those  whose  research  in  the 
library  and  in  the  laboratories  will  add  to  the  base  of 
knowledge  on  which  further  medical  progress  can  be  made.  and 
the  benefits  of  what  is  taught  and  what  is  learned  here  will 
be  shared  across  state  and  national  boundaries  and  into  the 
next  century. 

0  During  the  past  few  months  I  have  been  involved  in  a  series 

OF  PUBLIC  EVENTS  THAT  HAVE  ILLUSTRATED — IN  FACT  HAVE 
CONSTITUTED— DIFFERENT  FACETS  OF  THE  SUBJECT  THAT  I  WILL 
ADDRESS  BRIEFLY  TODAY.     I  PLAN  TO  TALK  ABOUT  SCIENCE  AND  THE 
PUBLIC  PROCESS,  ABOUT  THE  AMERICAN  PUBLIC  IN  ITS  ROLE  AS 
PATRON  OF  SCIENCE.     IN  THIS  RELATIONSHIP  OUR  NATION  HAS  BEEN 
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tremendously  productive.    on  every  hand  we  see  examples  of 
the  accomplishments  that  have  resulted  from  the  partnerships 
among  the  scientific  community,  government,  and  private 
industry,   this  success  is  particularly  evident  in  the 
progress  that  has  been  made  in  health  care  and  in  the  promise 
of  great  strides  in  the  future— all  resulting  from  biomedical 
research, 

0  From  the  perspective  of  decades,  the  development  of  the 
National  Institutes  of  Health  represents  a  remarkable 
accommodation  of  the  public's  understandable  demands  for 
results  from  the  expenditure  of  public  funds  and  science's 
inherent  need  for  independence  and  elbow  room.    The  laws  that 
established  and  continued  the  development  of  the  NIH  were 

FARSIGHTED  AND. PROVED  TO  BE  BENEFICIAL.  AND  THE  DEVELOPMENT 
AND  MATURITY  OF  THE  NIH  IN  PAST  YEARS  CAME  ABOUT  THROUGH  THE 
FORTUITOUS  COMBINATION  OF  TWO  ESSENTIAL  ELEMENTS -"SURE- HANDED 
AND  ENLIGHTENED  ADMINISTRATION  OF  THE  CONGRESSIONAL  MANDATES 
ACCOMPANIED  BY  A  TOLERANT  CONFIDENCE  ON  THE  PART  OF  CONGRESS 
THAT  ITS  INTENTION  WOULD  BE  HONORED. 

0    IT  IS  AGAINST  THIS  BACKGROUND  THAT  I  MAKE  SOME  SUGGESTIONS  AS 

TO  HOW  EACH  OF  US— SCIENTISTS,  EDUCATORS,  GOVERNMENT 

OFFICIALS,  OFFICIALS  OF  PRIVATE  INDUSTRY,  AND  INTERESTED 

MEMBERS  OF  THE  GENERAL  PUBLIC  CAN  HELP  TO  ASSURE  CONTINUATION 

OF  THE  JOINT  EFFORTS  THAT  HAVE  BROUGHT  US  SO  FAR.     I  THINK 

THIS  NOTE  OF  CAUTION  IS  JUSTIFIED  BECAUSE  IT  IS  THE  NATURE  OF 
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THE  SCIENTIFIC  ENTERPRISE  TO  DIFFER  FROM  MOST  OTHER  KINDS  OF 
HUMAN  ENDEAVOR.     AT  TIMES  CULTURAL  CLASHES  OCCUR,  SOME  OF 
THEM  TO  THE  DETRIMENT  OF  ALL  CONCERNED , 

0  Among  the  recent  public  events  in  which  I  have  paf  cipated 
were  the  annual  appropriations  hearings  for  the  national 
Institutes  of  Health.    At  various  times  in  March,  April  and 
early  May  my  colleagues— the  NIH  Institute  and  Division 
Directors— and  1  appeared  before  subcommittees  of  the  House 
and  Senate  Appropriations  Committees.    Our  purpose  in  these 
hearings  was  to  describe  and  defend  the  president's  budget 
request  for  nih  for  fiscal  year  1990. 

0  When  compared  with  most  othl    30vernment  agencies,  the  NIH 
has  fared  well  in  the  budget  process.    in  the  more  than  seven 
years  in  which  i  have  been  intimately  involved  in  the 
development,  presentation,  and  execution  of  the  nih  budget, 
it  has  doubled  from  the  fy  1982  level  of  $3.6  billion  to  the 
current  or  fy  1989  total  of  $7.2  billion. 

0  In  the  past  two  decades  the  Congress  has  made  an  annual  habit 
of  increasing  the  nih  appropriations  over  the  amounts 
requested  by  the  president.    in  some  years  the  amounts  added 
by  the  Congress  have  been  substantial.   But  common  sense 
underscored  by  some  straws  in  the  wind  cautions  against 
complacency  at  this  time. 


0  Joseph  Early,  senior  member  of  the  Appropriations  Committee 
who  is  a  tried  and  true  friend  of  biomedical  research  and  of 
the  nih,  has  reminded  me  repeatedly  in  the  past  few  years 
that  the  time  is  passing  when  the  congress  by  almost  a  reflex 
action  will  approve  major  increases  in  the  budget  of  the  nih. 

0  we  have  been  told  that  in  making  the  presentation  of  the 
needs  of  biomedical  research  to  the  congress  we  do  not 
articulate  our  priorities  as  well  as  other  agencies.  the 
pluralistic  and  opportunistic  nature  of  biomedical  research 
activity  is  such  that  we  often  make  our  budget  presentation 
with  a  considerable  degree  of  uncertainty  as  to  where  the 
major  action  will  be. 

0  More  confusion  is  generated  by  the  spirited  presentations 
made  by  citizen  witnesses,  who  appear  before  the 
appropriations  committees  representing  dozens  of  voluntary 
health  organizations,  each  advocating  priority  for  research 
on  particular  diseases  or  organ  systems.    supportive  groups 
and  individuals  have  joined  in  various  delegations  and 
coalitions  to  inform  the  general  public  and  the  congress  of 
the  needs  of  health  research  programs.    often  they  prepare 
alternative  budgets  for  consideration  by  the  congress,  we 
would  not,  and  in  fact  could  not,  put  a  damper  on  these 
highly  supportive  citizen  groups.   they  have  been  staunch 
advocates  of  biomedical  research  and  of  the  national 
Institutes  of  Health  over  the  years,  and  have  played  a  unique 
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and  essential  role  in  building  our  nations  capability  to 
conduct  research  through  the  investment  of  their  own 
resources  and  their  support  for  government  funding. 

0  in  some  ways  the  presentation  and  final  shaping  of  the  nih 
budget  is  a  democratic  process  where  there  is  a  tendency  for 
competing  voices  to  cancel  out  the  effectiveness  of  their 
individual  appeals.  in  such  a  contest  the  most  articulate— 
and  possibly  the  loudest— wins . 

0  it  is  easy  to  understand  why  there  is  increasing  frustration 
on  the  part  of  congress  in  trying  to  discern  which  is  the 
real  nih  budget  need  when  they  are  presented  with  a  number  of 
different  proposals  having  different  totals  and  sets  of 
priorities.    and  all  the  while  the  nih  is  required  by  the 
rigid  etiquette  of  the  budget  to  confine  its  public 
statements  to  support  of  the  president's  official  budget 
request,  and  to  give  any  estimates  that  differ  from  it  only 
upof  direct  questioning  by  congressional  committees. 

0  The  importance  of  having  well-articulated  budget  priori":/  is 
conclusively  illustrated  by  our  recent  experience  in 
presenting  the  human  genome  initiative.    it  was  the  first 
clear  pritjrity  proposal  that  nih  had  made  for  years.  in  this 
instance  the  initial  favorable  response  came  from  the 
admini strati  on,  in  fact  from  within  the  department  of  health 
and  Human  Services.    I  am  pleased  that  former  Secretary  Bowen 
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IS  HERE  TODAY  BECAUSE  HIS  PRESENCE  GIVES  ME  AN  OPPORTUNITY  TO 
EXPRESS  ONCE  AGAIN  MY  APPRECIATION  FOR  HIS  STRONG  AND 
TENACIOUS  SUPPORT  OF  THE  GENOME  PROJECT. 

» 

0  The  NIH  has  a  special  interest  in  the  human  genome  initiative 
because  we  supplied  much  of  the  impetus  for  the  development 
of  the  knowledge  and  new  techniques  that  make  possible  the 
construction  of  high  resolution  genetic  and  physical  maps  of 
the  total  genetic  endowment  or  genome,  of  any  organism  of 
interest.    Ultimately  we  expect  to  advance  to  a  determination 
of  the  complex  sequence  of  the  dna  of  all  of  the  constituent 
genes.    in  addition  to  the  enormous  amounts  of  biomedical 
information  and  better  understanding  of  the  role  of  genes  in 
human  disease  that  will  come  from  this  effort,  many  important 
scientific  and  technological  advances  can  be  expected,  having 
both  basic  and  commercial  applications. 

0  we  have  established  an  organizational  focus  to  direct  the 
project  and  to  coordinate  it  within  the  nih,  with  the 
National  Center  for  Biotechnology  Information  of  the  National 
Library  of  Medicine,  and  with  other  Federal  and  non-Federal 
agencies.    Nobelist  James  D.  Watson  accepted  my  invitation  to 

HEAD  THE  PROGRAM  AS  THE  FIRST  NIH  ASSOCIATE  DIRECTOR  FOR 

Human  Genome  Research.   And  I  am  delighted  to  report  that  the 
President's  budget  for  Fiscal  Year  1990  proposes  that  $100 
million  be  devoted  to  the  Human  Genome  Project. 
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0  at  the  beginning  of  this  discussion  i  noted  that  cultural 
clashes  have  emerged  that  can  affect  the  relationships 
between  science  and  its  patrons.    in  reviewing  biomedical 
research  in  the  context  of  the  american  public  process,  one 
encounters  emerging  clashes  that  hold  the  potential  for 
future  difficulties  of  concern  to  the  scientific  community  as 
a  whole,  and  specifically  to  such  components  of  it  as  the 
National  Institutes  of  Health  and  the  University  of  Indiana. 

- 

0  The  rapid  pace  of  science  can  of  itself  generate  public 
uneasiness  if  not  cultural  clashes.    An  example  is  the  set  of 
spectacular  advances  in  molecular  biology  that  provided  the 
foundation  for  the  emergence  of  biotechnology.    in  an 
amazingly  short  time  it  has  become  evident  that  genetic 
engineering  provides  a  safe  and  efficient  process  for 
manufacturing  a  vast  array  of  drugs  and  other  pharmaceutical 
products,  for  creating  disease  resistant  plants,  and  for 
cleaning  the  environment,   the  powerful  new  methods  that 
allow  investigators  to  observe  and  manipulate  ordinary 
biological  processes  make  it  possible  to  map  the  human 
genome,  and  open  the  door  to  cascades  of  discoveries  in  the 
basic  and  clinical  sciences. 

0  the  unfounded  fears  that  were  aroused  in  some  quarters  by  the 
thought  of  genetic  manipulation  have  been  laid  to  rest.  but 
the  remnants  of  the  excess  of  caution  have  given  rise  to 
establishment  of  barriers  that  tend  to  restrict  and  inhibit 
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research  in  this  promising  area.   an  enormous  amount  of  time 
and  effort  has  been  expended  by  researchers  and  administra- 
tors at  nih  in  resolving  challenges  to  the  use  of  a  gene 
transfer  technique  to  learn  how  to  improve  a  promising  new 
kind  of  cancer  treatment. 

0  The  same  unreasoned  caution  has  placed  barriers  in  the  path 
of  international  scientific  collaboration.   Strict  controls 
have  been  imposed  on  the  international  exchange  of  materials 
that  seem  to  be  based  on  equating  genetic  manipulation  with 
increased  risk.    restrictions  applied  simply  on  the  basis  of 
the  process  used  to  produce  an  organism,  instead  of  the 
characteristics  of  the  product  fly  in  the  face  of  scientific 
PRINCIPLES.    Such  a  policy  threatens  not  only  modern 

BIOMEDICAL  RESEARCH,  BUT  ALSO  THE  VITALITY  OF  OUR 
BIOTECHNOLOGY  INDUSTRY.     AS  DIRECTOR  OF  THE  NIH  I  HAVE  BEEN 
ACTIVE  IN  INTERNATIONAL  EFFORTS  TO  HARMONIZE  THE  POLICIES  OF 
COUNTRIES  ACTIVE  IN  BIOMEDICAL  RESEARCH  SO  AS  TO  MINIMIZE  THE 
NON-TARIFF  BARRIERS  TO  COLLABORATION. 

0    IN  ANOTHER  QUARTER,  A  WELL  PUBLICIZED  CLASH  IS  OCCURRING 
BETWEEN  SCIENTISTS  CONDUCTING  BIOMEDICAL  RESEARCH  AND  A 
RELATIVELY  SMALL  BUT  ACTIVE  MINORITY  THAT  IN  THE  NAME  OF 
"ANIMAL "RIGHTS"  SEEMS  DETERMINED  TO  HALT  MUCH  IMPORTANT  AND 
VITAL  MEDICAL  RESEARCH.     AN  INCREASING  NUMBER  OF  INCIDENTS 
AROUND  THE  COUNTRY  INVOLVE  SENSELESS  ACTS  OF  PROPERTY 
DESTRUCTION,  THEFTS  OF  ANIMALS,  AND  IN  SOME  INSTANCES  THE  USE 
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of  terrorist  tactics,   the  american  people  need  to  know  how 
the  so-called  animal  "rights"  organizations  (as  distinguished 
from  animal  welfare  organizations)  have  crippled  and 
destroyed  the  productive  work  of  dedicated  scientists  who  are 
seeking  better  measures  for  the  diagnosis,  treatment,  and 
prevention  of  disease — work  that  in  most  instances  is 
supported  by  the  people  of  the  united  states  through  their 
tax  dollars  administered  by  the  national  institutes  of 
Health, 

0  Earlier  in  my  remarks  I  mentioned  recent  events  that  are 
indicative  of  the  cultural  clashes  that  can  affect  the  future 
of  the  scientific  endeavor.    One  such  event  was  the  recent 
hearing  by  the  dlngell  committee  on  allegations  concerning 
the  reporting  of  research  in  which  one  of  america's  most 
prominent  scientists  was  a  co-author.  inasmuch  as  some  of  the 
matters  involved  in  this  situation  are  still  under  study,  i 
will  not  comment  on  the  substance  of  the  issues  raised. 
However,  the  recent  hearings,  as  well  as  others  held 
previously  on  so-called  misconduct  in  science,  reveal  that  we 
in  fact  may  be  witnessing  a  major  cultural  clash  where  the 
points  of  view  appear  to  be  so  opposed  as  to  be  unresolvable . 

0  we  are  revisiting  in  a  somewhat  different  context  the 
situation  that  existed  in  the  mid-sixties  when  there  was  a 
stampede  to  impose  cost-accounting,  profit  and  loss  measures 
on  biomedical  research.    the  "green  eyeshade"  school  of 
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research  management  had  its  principal  expression  in  the 
Fountain  Committee  hearings  well-remembered  by  all  "old- 
timers"  IN  THE  BIOMEDICAL  RESEARCH  COMMUNITY.     THE  PUBLIC 

issue  then  was  fiscal  accountability,  the  importance  of  which 
is  not  debatable.    scientists,  however,  could  be  made  to 
appear  to  favor  fiscal  irresponsibility  when  they  protested 
that  creativity  could  be  stifled  by  an  atmosphere  of  rigid 
restraint.    the  necessity  for  freedom  to  follow  scientific 
clues  wherever  they  may  lead  is  perfectly  well  understood  by 
researchers,  but  not  easily  explained  in  a  political  forum. 

0  Similarly,  it  is  difficult  to  explain  the  impossibility  of 
imposing  a  continuous  scientific  audit  on  researchers  as  they 
explore  the  frontiers  of  knowledge.   without  integrity 
science  is  no  longer  science.   but  it  is  not  easy  for  a 
scientist  to  explain  that  error  is  a  part  of  the  process  of 
discovery  and  is  not  necessarily  incompatible  with  integrity. 

0  the  nih  position  with  regard  to  the  issues  of  accountability 
and  scientific  integrity  is  to  recognize  the  simple  fact  that 
the  only  workable  protections  must  be  instituted  and  managed 
by  the  grantee  and  contractor  institutions  in  the  case  of 
extramural  programs,  just  as  we  must  protect  the  integrity 
and  accountability  of  our  intramural  programs. 

0  Another  issue  that  has  arisen  of  late  concerns  the  conflicts 
of  interest  that  may  arise  for  physician  scientists 
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participating  in  clinical  trials.    it  is  i ncum?ent  on  all 
concerned  with  such  trials  to  be  especially  sensitive  to  the 
fact  of  as  well  as  the  appearance  of  conflicts  of  interest. 

0  it  is  an  axiom  among  successful  lobbyists  that  the  most 
effective  work  in  solving  crises  takes  place  before  the 
crisis  arises.    There  is  a  lesson  there  cor  all  of  us.  We 
need  to  devote  more  energy  to  understanding  the  political 
process  and  cross  cultural  communication  during  the  quiet 
times,  and  not  when  we  are  forced  into  a  defensive  posture, 
the  scientific  community  is  notorious  for  non-participation 
in  the  public  discussion— even  of  the  matters  that  threaten, 
we  recently  had  surprised  comments  from  some  members  of 
Congress   hen  they  received  a  few  letters  from  medical  school 
faculty  regarding  the  importance  of  animals  for  research.  it 
was  newsworthy  when  the  massive  flood  of  mail  against  the  use 
of  animals  we  research  contained  a  few  isolated  letters  on 
our  side  nf  the  issue. 

0  as  we  celebrate  the  accomplishment  by  the  university  and  the 
people  of  Indiana  that  this  construction  represents,  I 
propose  that  as  scientists  and  educators  we  continue  our 
constructive  efforts  to  narrow  the  cultural  gaps  that  exist. 
This  calls  for  the  exercise  of  such  reasonable  attitudes  as 
willingness  to  explain  and  account  for  the  use  of  public 
funds,  and  our  reded  i  cat i  on  to  integrity,  honesty,  and 
openness  in  the  conduct  of  our  high  calling. 


i  take  the  liberty  to  propose  the  dedication  of  this 
impressive  Medical  Research  Center  and  Library  Building  to: 
o  The  Freedom  of  Inquiry 

o  The  Nurture  of  Curiosity,  and 

o  The  Joy  of  Discovery. 


FOR  RELEASE  ON  DELIVERY 
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Mr.  Chairman  and  members  of  the  committee: 

I  am  nr.  James  Wyngaarden,  Director  of  the  National 
Institutes  of  Health.     I  have  been  asked  to  discuss  activities  by 
which    he  National  Institutes  01  Health  supports  precollege  and 
undergraduate  education  in  science,  mathematics,  and  engineering. 
At  the  NIH,   in  line  with  our  nvlssion,  these  activities  are 
confined  to  the  biomedical  sciences. 

Ths  Government-University-Industry  Research  Round  Table  of 
the  National  Academy  of  Sciences  projects  a  continuing  strong 
demand  for  scientists  and  engineers  in  the  United  States  but  a 
decline  in  the  numbers  of  Americans  in  the  app  opriate  age  groups 
for  inv    vement  in  these  professions.     Dale  Corson,  President 
Emeritus  of  Cornell  University,  recently  wrote,   "Children  are 
being  turned  off  to  science  beginning  the  first  day  of  the  first 
grade."     He  warned,   "The  problem  is  so  deep  that  I  think  it  will 

(V. 

take  generations  to  solve." 

In  c     nection  with  its  Centennial  observance,  the  NIH  began 
in  1986  to  work  with  other  government  agencies,  academia,  and 
industry  to  address,  more  directly,  the  problem.     Those  involved 
have  become  known  as  the  "Partners  in  Discovery" — government, 
academia,  and  industry.     Encouraged  by  the  positive  response  to 
our  initial  efforts,  last  year  I  established  an  advisory  group, 
consisting  primaril'   of  NIH  Institute  Directors,  to  develop  a 
plan  to  improve  biomedical  science  education  and  to  attract  young 
people  into  health  research  careers.     The  group  will  also  advise 


the  Director,  NIK,  on  specific  proposals  for  accomplishing  these 
goals . 

Last  week,  at  a  meeting  of  the  Advisory  Committee  to  the 
Director,  NIH,  representatives  from  other  government  agencies, 
industry,  health  voluntary  and  professional  organizations,  and 
universities  examined  recent  demographic  and  sociological  trends, 
assessed  their  implications  for  the  pool  of  biomedical 
researchers,  and  suggested  strategies  for  sustaining  the  quality 
and  level  of  effort  of  the  research. 

The  message  is  clear.    To  maintain  the  current  pace  of 
scientific  advancement,  and  particularly  to  press  forward  on  such 
initiatives  as  biotechnology  and  the  human  genome  project  and  the 
expansion  of  research  on  AIDS,  we  must  ensure  a  continuing  supply 
of  bright,  well-trained  scientists.    To  accomplish  this,  we  need 
to  attract  more  young  people  into  the  pipeline. 

The  NIH  recognizes  the  interdependence  of  science  education, 
research  training,  and  the  successful  conduct  of  biomedical 
research.     This  linkage  provides  the  opportunity  for  the 
development  of  the  next  generation  of  scientists  in  the  same 
laboratories  where  new  discoveries  are  being  made.    NIH  provides 
over  $250  million  annually  to  support  approximately  11,000 
graduate  students  and  postdoctoral  fellows  through  National 
Research  Service  Awards  and  $96  million  to  support  about  1,300 
additional  postdoctoral  researchers  in  Research  Career  Programs. 
These  research  training  programs  of  NIH  serve  several  functions: 
they  attract  students  to  research  careers;  they  enhance  research 
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environments;  and  most  of  all,  they  ensure  the  nation's  research 
enterprise.     The  success  of  these  programs,  however,  ultimately 
depends  on  the  number  of  students  in  primary  and  secondary 
education  who  choose  science  as  a  career  pathway. 

As  a  means  of  stimulating  the  interest  of  precollege  and 
undergraduate  students  in  the  biomedical  sciences  and  health 
research,  I  would  like  to  mention  a  number  of  the  important 
activities  that  NIH  has  undertaken. 
NIH  EDUCATION  INITIATIVES 

In  February  1987,  the  NIH  brought  56  promising  high  school 
science  students  and  their  teachers  to  Washington  for  a  special 
three-day  educational  program.     The  students  were  given  an 
opportunity  to  chat  with  17  Nobel  Prize  winners,  to  visit  the 
National  Academy  of  Sciences,  to  tour  the  NIH  laboratories,  and 
to  meet  with  NIH  scientists  and  physicians.     In  addition,  each 
student  received  a  special  certificate  and  a  $250  scholarship. 
Students  and  scientists  alike  were  most  enthusiastic  about  their 
experience,  and  we  continue  to  receive  appreciative  letters  from 
the  students  and  teachers. 

That  fall,  the  NIH  opened  its  doors  to  Washington  area 
middle  school  and  junior  high  school  students.  Approximately 
4,000  students  from  62  schools  visited  the  NIH  Visitor 
Information  Center  and  the  "Discovery  Pavilion"  where  they  viewed 
interactive  e     ibits  provided  by  groups  from  NIH,  industry,  and 
local  government. 
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NIH  Office  of  Communications 

Every  week,  two  or  three  school  groups  tour  the  NIH  and  its 
labs,  as  well  as  receive  an  orientatior  in  the  NIH  Visitor 
Information  Center  aimed  at  encouraging  students  to  consider 
careers  in  biomedical  research.     In  total,  over  6,000  students 
and  300  teachers  take  part  in  these  visits  each  year. 

In  addition,  the  Office  is  the  NIH  Adopt-A-School 
coordinator  for  Takoma  Park  Junior  High  School  that  has  a  magnet 
science  and  math  program  with  a  mostly  minority  student 
population.     This  permits  a  continuous  round  of  educational 
activities  and  interaction. 

NIH  Symposia  on  Training  and  Career  Opportunities  in  the 
Biomedical  Sciences 

The  underrepresentation  of  minorities  in  science  has 
exacerbated  the  problem  of  ensuring  an  adequate  supply  of 
scientists  for  future  research  endeavors.     To  rectify  this,  NIH 
is  sponsoring  a  series  of  symposia,  each  targeted  to  a  different 
minority  population.     At  these  meetings,  students  can  talk  with 
scientists  and  research  support  personnel  who  are  engaged  in  a 
variety  of  biomedical  research  careers. 

o       The  first  symposium,  held  in  April  1987,  was  co-sponsored 

with  the  Association  of  Minority  Health  Professions  Schools 
(AMHPS)  at  Meharry  Medical  College.     Using  this  symposium  as 
a- model,  AMPHS  has  sponsored  two  more  symposia  with 
attendance  this  year  of  800-1,000  individuals.     NIH  has 
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participated  in  all  the  symposia  and  plans  to  work  with 
AMHPS  to  co-sponsor  a  fourth  in  the  fall  of  1  90. 
o        Last  month,  NIH  and  the  Indian  Health  Service  sponsored  a 

symposium  in  Phoenix,  Arizona  involving  the  American  Indian 
an'3  Alaska  Native  CTununities .     Some  200  high  school  and 
undergraduate  students  and  their  educators  heard  1? Jtures  by 
representatives  of  the  Public  Health  Service,  academia,  and 
incjstry.     Reaction  to  this  symposium  has  been  highly 
favorable     ind  we  have  already  met  with  the  IHS  to  plan  the 
next  conference  for  1990. 
o        A  third  symposium,  involving  the  Hispanic  community,  is 
being  planned  for  this  winter  in  San  Antonio,  Texas.  At 
that  time,  we  hope  to  establish  stronger  ties  with  the 
Hispanic  community  and  stimulate  interest  among  its 
precollege  young  people  in  biomedical  research  careers. 
Regional  Meetings  on  Recruitment  of  Minorities  to  Science  Careers 
Because  data  indicate  that  the  next  generation  of  scientists 
will  consist  largely  of  minorities  and  there  is  a  declining 
interest  of  minorities  in  science  careers,  NIH  is  also  conducting 
a  series  of  five  reg      al  meetings  to  solicit  testimony  from  the 
extramural  community  regarding  the  nature  and  scope  of  programs 
to  attract  and  support  minorities  in  biomedical  sc.  ;ce. 
Student  Curriculum  Programs 

In  late  August  1987,  the  NIH  distributed  free  educational 
materials  to  secondary  science  departments  across  the  country. 
These  materials  were  designed  to  accompany  a  film  series  to  be 
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aired  that  October,  THE  HEALTH  CENTURY.     NIH  distributed  a 
companion  volume  to  high  school  science  departments  and  libraries 
throughout  the  country  and  to  high  school  teacher  recipients  of 
the  Presidential  Award  for  Excellence  in  Science  and  Mathematics 
Teaching,  sponsored  by  the  White  House  and  administered  by  the 
National  Science  Foundation. 

Responses  from  teachers  who  received  the  educational 
materials  on  THE  HEALTH  CENTURY  indicated  a  strong  interest  in 
the  segment  on  career  pathways.    Therefore,  NIH,  in  cooperation 
with  nine  private  sector  companies  and  the  New  Jersey  Business 
Industry  and  Science  Education  Consortium,  is  developing  a  new 
education  curriculum,  "Health  Careers  in  the  Health  Century,"  to 
present  a  broad  range  of  health  science  career  options.  The 
program  will  be  tested  early  next  year  in  New  Jersey  with  the 
expectation  that  it  will  eventually  have  nationwide  distribution. 

In  addition,  NIH  and  NASA  are  collaborating  in  plans  to 
develop  an  educational  program  involving  students  and  teachers  in 
the  June  1990  Spacelab  Life  Sciences  I  mission. 
NIH  Publications  Used  in  the  Schools 

Many  NIH  Institutes  publish  documents  that  are  used  in  high 
schools  and  colleges.     For  example,  the  National  Institute  of 
General  Medical  Sciences  has  published  a  series  of  brochures 
covering  human  genetics,  cell  biology,  pharmacology,  and 
structural  biology.    The  most  recent  brochure,  The  Structures  of 
Life,  was  announced  in  November  1988  through  organizations 
including  the  National  Science  Teachers  Association.  Five 
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thousand  of  the  10,000  copies  printed  have  been  disseminated;  95 
percent  are  being  used  in  schools. 
NIH  TRAINING  AND  EDUCATION  PROGRAMS 

All  of  the  NIH  entities  participate  in  government-wide 
recruitment  programs.    The  Stay-in-School  and  Summer  Aid  Programs 
provide  work  experience  for  individuals  who  need  income  to  remain 
in  school.    Many  of  the  students  become  interested  in  science  by 
working  in  the  laboratories.     Undergraduate  students  and  science 
majors  are  employed  as  laboratory  assistants  through  a  variety  of 
employment  opportunities. 

Most  NIH  formal  training  and  education  programs  involving 
pre-college  and  undergraduate  students  target  minority  groups. 
These  programs  include  the  Minority  Access  to  Research  Careers 
(MARC)  Program,  which  comprises  the  Honors  Undergraduate  Research 
Training  Grants  and  the  Faculty  Fellowship  Awards;  the  Minority 
High  School  Student  Research  Apprentice  Program;  the  Minority 
Biomedical  Research  Support  Program;  and  the  Research  Grant 
Sup:   ements  for  Minority  Undergraduate  Students. 

Under  the  Honors  Undergraduate  Research  Training  Program, 
administered  by  the  National  Institute  of  General  Medical 
Sciences,  56  minority  institutions  are  receiving  support.  A 
congressionally  established  Task  Force  on  Women,  Minorities,  and 
the  Handicapped  in  Science  and  Technology  stated  that  "of  the 
Federal  programs  established  to  give  minorities  and  women  access 
to  science  and  engineering,  we  fc  nd  the  MARC  closest  to  what  we 
need  today  ...  a  prime  example  of  a  successful  Federal 


intervention  program."    Other  organizations — including  the 
National  Science  Foundation,  the  Departments  of  Energy  and 
Agriculture,  and  the  Sloan  Kettering  Foundation — are  establishing 
programs  in  the  physical  sciences  and  engineering  modeled  after 
MARC. 

The  MARC  Faculty  Fellowship  Award  provides  opportunities  to 
strengthen  research  and  teaching  programs  in  the  biomedical 
sciences  for  students  of  colleges  whose  enrollments  are  drawn 
substantially  from  minority  groups. 

The  Minority  High  School  Student  Research  Apprentice 
Program,  administered  by  the  Division  of  Research  Resources, 
gives  minority  teenagers  the  opportunity  to  work  with  biomedical 
investigators  who  are  committed  to  broadening  their  scientific 
understanding  and  teaching  needed  skills. 

The  academic  institutions  themselves  have  come  to  realize 
the  value  of  this  program  in  providing  students  for  their  own 
graduate  and  health  professional  schools  and  have  matched  NIH 
funds  with  institutional  contributions.     Since  1980,  when  it  was 
established  as  a  Presidential  initiative,  the  program  has  funded 
6,954  summer  apprentices. 

The  Minority  Biomedical  Research  Support  (MBRS)  Program 
grant  supports  a  program  administrator,  student  research 
assistants,  and  groups  of  individual  research  projects  at  each 
participating  institution.     The  funds  permit  faculty  members,  who 
frequently  have  prohibitively  heavy  teaching  loads,  to  allocate 
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more  of  their  time  to  research.  Students  are  given  the 
opportunity  to  do  actual  research. 

The  MBRS  Undergraduate  Grant  enhances  research  capabilities 
at  2-^ear  and  4-year  colleges  that  have  not  been  able  to  secure 
the  resources  necessary  to  support  scientific  research.  The 
awards  are  used  to  support  pilot  projects,  develop  research 
skills,  and  sponsor  other  activities  to  expand  faculty  and 
student  research  capabilities. 

The  MBRS  Program  has  provided  resources  for  over  90  minority 
institutions  to  engage  in  biomedical  research  and  to  update  their 
science  curricula.     Close  to  16,000  students  have  been  involved 
in  research  to  date  and  about  80  percent  of  these  are  in  the 
pipeline  as  potential  biomedical  researchers. 

Our  newest  program,  the  Research  Grant  Supplements  for 
Minority  Undergraduate  Students  provides  an  opportunity  for 
principal  investigators  of  NIH-supported  research  project  grants 
to  hire  minority  undergraduate  students  to  conduct  research  in 
their  laboratories  for  three  months,  apart  from  any  academic 
program  or  affiliation. 

Other  training  programs  and  efforts  to  stimulate  interest  in 
biomedical  science  are  sponsored  by  several  of  the  Institutes: 
o        The  National  Cancer  Institute  sponsors  each  year  a  Student 

Research  Training  Program  that  provides  training  and  on-the- 
job  work  experience  to  approximately  90  highly  motivated 
high  school  and  undergraduate  students  interested  in 
biomedical  research. 


The  National  Institute  of  Dental  Research  conducts  outreach 
activities  to  encourage  junior  and  senior  high  school 
students  to  consider  careers  in  science.     Each  year  these 
activities  reach  over  300  students  in  four  local  area  high 
schools . 

The  National  Institute  of  Neurological  Disorders  and  Stroke, 
through  its  Outreach  Program,  provides  students  with 
seminars  and  workshops  to  familiarize  them  with  the 
Institute's  intramural  and  extramural  programs.     The  NINDS 
Summer  Program  in  Neurosciences  gives  20-23  academically 
talented  high  school  and  college  students  a  unique 
opportunity  to  gain  hands-on  research  training  in  NINDS 
laboratories . 

The  National  Institute  of  Diabetes  and  Digestive  and  Kidney 
Diseases  supports,  each  year,  the  attendance  of  10  minority 
undergraduates  at  national  scientific  meetings  and  provides 
expanded  training  opportunities  for  another  25  outstanding 
students . 

The  National  Institute  of  Allergy  and  Infectious  Diseases 
has  developed  a  program,  "Introduction  to  Biomedical 
Research,"  that  annually  brings  approximately  50 
academically  talented  students  from  underrepresented 
minority  groups  to  NIH  to  learn  about  career  opportunities 
i-n  biomedical  research,  particularly  within  its  intramural 
program. 
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NIH  estimates  that  it  will  spend  almost  $50  million  in 
fiscal  year  1989  on  its  educational  initiatives  and  programs, 
some  of  which  I  have  described. 

f3lH,  together  with  its  "Partners  in  Discovery,"  recognizes 
the  importance  of  a  strong  educational  system,  capable  of 
rejuvenating  and  supporting  teaching  of  the  basic  sciences.  The 
framework  of  scientific  thought  begins  early.     If  the  system  is 
not  strong  at  the  begiring,  the  desired  outcome  will  not  be 
reached . 

Biomedical  resear        is  never  held  greater  promise  for 
improving  the  health  o:      i  American  people.     To  achieve  that 
promise,  NIH  will  contir.      to  support  the  development  of 
scientists  who  have  the       :hnical  expertise,  the  theoretical 
grasp,  and  the  long-rangt    rommitment  to  solving  the  mysteries  of 
human  biology  in  an  envi      ment  of  stable  support.     NIH's  mandate 
and  r -sources  require  us     j  concentrate  on  support  for  advanced 
educa  ion  and  training        that  our  inves t igators  can  maim  .in 
U.S.  preeminence  in  th<       omedical  sciences.    However,  we  are 
dependent  on  the  elementary,  high  school,  and  college  educational 
systems;  we  hope  that  our  modest  attempts  to  reach  students  at 
these  levels  will  help  our  Nation  address  the  serious  problem  of 
science  education  and  perhaps  serve  as  models  for  other  programs. 
We  join  you  in  exploring  new  and  innovative  ways  to  address  the 
problems  we  are  discussing  today. 

Thank  you,  Mr.  Chairman.     I  would  be  pleased  to  answer  any 
questions  you  may  have. 


BIOMEDICAL  RESEARCH:  A  FOUNDATION  FOR  BETTER  HEALTH* 

By 

James  B.  Wyngaarden,  M.D.** 


It  is  an  honor  to  participate  in  this  International  Congress  on  Public 
Health  and  Biomedical  Research.    And  I  especially  value  the  opportunity  to 
add  my  expression  of  respect  and  admiration  for  Professor  Francesco 
Pocchi ari --f or  his  fervent  leadership — for  his  knowledge — and  for  the  great 
enthusiasm  with  which  he  worked  to  improve  public  health  in  Italy  and 
throughout  the  world.    It  is  exquisitely  appropriate  that  this  observance 
of  the  centennial  of  Italy's  public  health  law  be  dedicated  to  his  memory. 

I  had  the  pleasure  of  participating  in  a  symposium  hosted  by  Professor 
Pocchiari  in  this  place  almost  exactly  five  years  ago.    The  meeting  was 
held  in  celebration  of  the  50th  anniversary  of  the  Instituto  Superiore 
di  Sanita.    Today,  as  at  the  earlier  symposium,  it  is  my  privilege  to 
represent  and  bring  official  greetings  from  the  National  Institutes  of 
Health. 

There  are  many  close  ties  between  the  National  Institutes  of  Health  and 
the  Italian  scientific  community,  especially  with  the  scientists  at  this 
institution.    This  collaboration  has  extended  over  decades.     In  years  past 
Professor  Pocchiari  was  a  frequent  visitor  to  our  offices  and  laboratories 
in  Bethesda. 

The  NIH  intramural  research  program  attracts  talented  scientists  from 
around  the  world,  who  come  to  Bethesda  to  work  with  our  scientists  and  to 
share  their  talents  with  our  researchers.    Currently  more  than  2000 
scientists  from  76  countries  are  participating  in  our  visitors  and  guest 
researchers  programs,  with  highest  representation  from  Canada,  Japan, 
Italy,  the  United  Kingdom,  India,  and  Israel.    During  1988  approximately 
200  scientists  from  Italy  worked  with  our  scientists  in  Bethesda.  The 
Italian  contingent  was  the  second  largest  group  of  foreign  nationals 
conducting  research  at  NIH. 

These  programs,  over  the  years,  have  created  an  international  network 
of  scientists  who  continue  to  collaborate  with  their  NIH  counterparts 
throughout  their  scientific  careers. 

In  addition  to  these  programs  the  individual  research  Institutes  of  NIH 
all  engage  in  international  projects  that  take  advantage  of  research 
opportunities  wherever  they  exist.    These  projects  and  programs  contribute 
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not  only  to  our  scientific  knowledge  bas^,  but  also  to  improving  health  in 
the  geographic  area  of  interest. 

Among  the  scientists  who  have  taken  part  in  our  visiting  program  is 
Maurizio  Pocchiari,  son  of  Professor    occhiari.    Maurizio  was  a  visiting 
fellow  at  NIH  for  three  years  in  the  early  1980s.    He  worked  with  one  of 
our  distinguished  scientists,  Dr.  Clarence  Gibbs,  Jr.,  in  the  Laboratory  of 
Central  Nervous  System  Studies  of  the  National  Institute  of  Neurological 
and  Communicative  Disorders  and  Stroke,  and  since  November  1983  has  been  a 
collaborator  with  Dr.  Gibbs  in  studies  on  the  nature  of  "unconventional 
vi  ruses . " 

Before  addressing  my  announced  subject,  I  wish  to  take  a  moment  to  tell 
you  of  activities  now  in  planning  by  the  Christopher  Columbus  Medical 
Sciences  Committee  of  the  NIH  with  our  counterparts  in  Spain  and  Ita 
The  NIH  Committee  is  an  affiliate  of  the  Presidential  Commission  estaD- 
lished  by  the  U.S.  Congress  for  the  commemoration  of  the  500th  anniversary 
of  Christopher  Columbus'  1492  voyage  of  discovery. 

Three  international  symposia  on  major  health  topics  will  be  held  as 
Quincentenary  events,  co-sponsored  by  the  NIH  Committee.    The  first  will  be 
held  in  Spain  in  1990  and  the  subject  will  be  "Infectious  Diseases."  In 
1991  the  second  Qui ncentenery  symposium  will  be  held  in  the  United  States. 
The  subject  will  be  "Aging  and  the  Quality  of  Life."    The  final  of  the 
three  events  appropriately  will  be  held  in  Genoa  in  1992.    The  subject  will 
be  "Biotechnology." 

I  consider  the  title  of  my  presentation — "Biomedical  Research: 
Foundation  for  Better  Health" — to  be  an  expression  of  an  established 
principle.     It  echoes  the  one-sentence  mission  statement  of  the  National 
Institutes  of  Health  whose  purpose,  "...is  to  uncover  new  knowledge  that 
will  lead  to  better  health  for  everyone." 

Currently,  nearly  two-thirds  of  NIH's  research  budget  is  devoted  to 
studies  classed  as  basic  or  fundamental.    But  throughout  the  agency,  there 
is  a  strong  sense  of  the  relevance  of  all  research  to  public  health.  The 
name  of  our  agency  is  in  itself  an  expression  of  the  dependent  relationship 
between  public  health  and  research.    Although  our  principal  function  is  to 
conduct  scientifi     research,  we  are  not  named  the  "National  Institutes  of 
Biological  Researcn"  but  the  "National  Institutes  of  Heal th . " 


American  physician-essayist  Lewis  Thomas  has  written  pointedly  on  the 
role  of  biomedical  resea   :h  as  requisite  to  the  ability  of  public  health 
agencies  to  carry  out  their  essential  functions.    He  commented,  "I  believe 
that  the  capacity  of  health  departments  to  deal  with  their  responsibilities 
will  depend  directly  and  almost  solely  on  the  quality  and  scope  of 
biomedical  research  both  basic  and  applied  in  the  years  just  ahead."1 

He  went  on  to  make  the  point  that  if  biomedical  resear:    were  allowed  to 
languish,  we  would  De  required  to  "make  do"  with  today's  scientific 
information  about  human  disease.     "Under  these  circumstances,"  he  said, 
"public  health  departments  would  be  able  to  continue  carrying  out  such 
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functions  as  epidemiology  and  environmental  monitoring  but  would  be  able 
to  make  only  a  marginal  contribution  to  the  prevention  or  alleviation  of 
the  illnesses  contributing  the  most  to  the  toll  of  premature  death  or 
disability,  for  the  simple  reason  that  we  do  not  understand  their  causes, 
the  underlying  mechanisms  by  which  they  run  their  course,  or  in  most 
instances  how  to  prevent  or  cure  them."" 

Throughout  the  world,  new  methods  are  being  sought  to  stem  the  toll 
taken  by  disease  and  accidents  and  to  curb  the  inflation  of  health  care 
costs.    Increasing  emphasis  is  being  placed  on  the  orientation  of  biomed- 
ical research,  health  education,  and  health  care  services  toward  the 
traditional  public  health  goals  of  disease  prevention  and  health  care 
promotion. 

NIH  has  long  been  involved  in  prevention-related  research,  even  though 
these  activities  might  not  always  have  been  termed  "prevention."  My 
immediate  predecessor  as  NIH  Director,  Dr.  Donald  S.  Fredrickson,  reported 
to  the  U.S.  Congress  in  1979,  that  "Our  product  is  knowledge,  fundamental 
knowledge,  knowledge  about  life,  disease  and  malfunction.    And  our  ultimate 
aim,  the  aim  of  all  that  research,  is  prevention,  because  that  clearly  is 
the  most  useful  extension  of  knowledge  in  the  field  of  health."' 

Modern  prevention  research  has  become  more  complex,  a  reflection  of  a 
shift  in  the  prevalence  of  chronic  diseases  as  compared  with  infectious 
diseases  in  the  population  during  the  past  century.    The  results 
experienced,  as  well  as  the  promise  of  disease  prevention  and  health 
promotion  in  health  care,  have  become  more  challenging  to  research 
scientists  throughout  the  world. 

Within  the  years  of  the  public  health  century  that  we  are  now  celebra- 
ting, improvements  in  sanitation  brought  about  a  virtual  transformation  in 
the  health  status  of  major  populations  through  prevention  of  infectious 
disease.    And  in  recent  years  we  have  broadened  these  prevention  efforts  to 
challenge  through  basic  research  the  full  range  of  the  effects  of  environ- 
mental agents  on  human  health. 

In  1988,  reports  of  dying  wildlife  in  poisoned  reservoirs  and  estuaries, 
sewage  washing  ashore  on  popular  beaches,  contaminated  drinking  water  from 
agricultural  fields,  toxic  dumps  and  industrial  site  runoff,  and  grim  and 
fanciful  descriptions  of  what  life  on  a  "greenhouse"  earth  may  become,  have 
raised  the  world's  awareness  of  the  environment.    These  reports  reinforced 
the  need  to  answer  complex  questions  about  the  environment  and  human 
health,  questions  that  demand  an  adequate  science  base  to  produce  valid 
answers . 

Public  health  concerns  today  center  on  such  subjects  as  ozone — how  the 
thinning  of  stratospheric  ozone  may  affect  human  health  through  increases 
in  exposure  to  ultraviolet  sunlight,  and  how  ozone  at  ground  level  is 
associated  with  effects  on  lung  function  ranging  from  asthma  attacks  to 
increased  risk  of  respiratory  illness. 


Scientists  at  the  National  Institute  of  Environmental  Health  Sciences 
are  studying  the  adverse  effects  of  exposure  to  lead  through  lead  paint 
and  lead  in  water  systems.    Residential  radon  exposure  has  been  receiving 
widespread  attention.    Early  on  it  became  apparent  that  most  of  our 
existing  information  about  radon  exposure  comes  from  studies  of  miners  with 
extremely  high  radon  exposures.    In  addition  to  involving  exposures  much 
higher  than  those  found  in  the  home,  studies  of  miners  tend  to  be  limited 
to  healthy  males. 

Through  the  years,  vaccination  has  been  one  of  the  most  powerful  and 
effective  tools  in  public  health.    Recently  it  has  become  possible  to  study 
the  most  fundamental  characteristics  of  the  humar  immune  system  through  the 
use  of  colonies  of  specially  bred  mice  that  normc  ly  have  severe  combined 
immune  deficiency  (SCID).    When  human  immune  cells  are  injected  or 
transplanted  into  these  mice,  investigators  have  colonies  of  experimental 
mice  that  can  be  invaluable  to  better  understanding  of  immune  system 
f uncti  on . 

Vaccine  development  is  a  major  application  of  immunologic  research. 
Recombinant  DNA  technology,  nucleic  acid  sequencing,  and  peotide  synthesis 
have  opened  the  way  for  producing  highly  purified  and  specific  proteins 
that  can  be  incorporated  into  vaccines  for  old  and  new  diseases. 

Scientists  in  laboratories  around  the  world  are  using  the  new  tools  of 
science  to  develop  or  improve  vaccines  for  such  infectious  diseases  as 
pertussis;  infant  diarrhea;  pneumonia  and  croup  in  infants  and  young 
children;  chlamydia,  the  most  common  sexually  transmitted  disease;  and 
dengue,  a  major  health  problem  in  many  areas  of  the  world.    Scientists  at 
NIH  have  been  studying  the  causative  agent  of  Lyme  disease  since  they 
discovered  it  in  1982.     Lyme  disease  is  the  most  common  arthropod-borne 
disease  in  the  United  States,  and  our  current  studies  are  designed  to  yield 
a  candidate  vaccine  in  the  near  future. 

The  first  human  tests  of  an  experimental  AIDS  vaccine  have  begun  and 
continue  in  NIH  intramural  laboratories,  as  well  as  in  our  six  external 
Vaccine  Evaluation  Units.    The  vaccine  so  far  has  been  shown  to  be  safe  and 
immunogenic,  but  it  is  not  known  if  it  is  protective.    More  studies  will 
have  to  be  done  to  determine  the  safest  dose  that  will  elicit  the  maximal 
immune  response. 

Yet  as  we  consider  the  medical  advances  that  have  been  made  or  that  are 
in  early  prospect,  we  cannot  turn  aside  from  the  full  agenda  of  unsolved 
medical  problems  that  continue  to  exact  a  fearful  physical,  mental,  and 
emotional  toll  on  individuals  and  their  families  in  addition  to  ever 
mounting  financial  burdens  accruing  to  all  of  society. 

More  than  a  decade  ago  Lewis  Thomas  first  described  many  measures  for 
treatment  of  disease  as  "half-way  technologies."    The  classic  illustration 
of  his  point  was  the  iron  lung  that  at  the  time  of  the  polio  epidemic  in 
the  United  States  was  considered  to  be  a  medical  advance--a  cruel  but 
life  saving  device.    Fortunately,  most  younger  physicians  today  have  had 
no  personal  encounter  with  the  use  of  the  iron  lung.  The  need  for  it 
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disappeared  when  Sal k  and  Sabin  were  able  to  offer  the  complete  and  optimum 
technology  for  treating  polio  by  preventing  it. 

We  can  hope  that  later  generations  of  physicians  will  look  back  on  renal 
dialysis,  on  the  coronary  bypass,  on  organ  transplantation,  and  many  other 
currently  accepted  surgical  procedures  as  examples  of  the  iron  lung  stage 
in  treatment  of  preventable  disease. 

The  relationship  of  biomedical  research  to  success  in  preventing  the 
major  killer  diseases  is  clearly  illustrated  by  the  search  for  better  ways 
to  prevent  or  control  hypertension.  Similarly,  the  fact  that  we  are  part 
way  there  in  our  efforts  to  control  hypercholesterolemia  points  both  to 
progress  and  to  the  need  for  more  progress. 

The  surest  way  to  prevention  of  a  disease  is  to  understand  its  nature. 
One  of  the  promising  things  about  biomedical  research  today  is  the  rapidity 
with  which  we  have  been  gaining  knowledge  through  the  use  of  powerful 
insights  and  technologies  that  have  emerged  only  during  the  past  decade. 
But,  as  we  learn  more  we  gain  a  deeper  appreciation  of  what  we  do  not  know 
and  how  formidable  the  task  of  moving  beyond  halfway  technology  will  be. 

In  Professor  Vincenzo  Longo's  moving  memorial  address  he  spoke  of  the 
Professor  Pocchiari's  international  activities  and  of  his  philosophy  that  a 
process  of  integration  of  research  activities  requires  interinstitutional 
if  not  international  cooperation.    This  is  also  a  basic  tenet  of  the  NIH 
philosophy  toward  collaboration  in  biomedical  research. 

The  history  of  the  battle  against  AIDS  provides  a  vivid  example  of  the 
essential  role  of  international  collaboration  in  confronting  a  difficult 
biomedical  problem  and  devastating  disease  entity.    The  human  immuno- 
deficiency virus  knows  no  national  boundaries.    AIDS  has  been  reported  in 
over  140  countries.    Somewhere  between  5  and  10  million  persons  are 
infected  with  HIV. 

From  the  beginning  of  this  epidemic,  international  collaboration  has 
been  an  essential  part  of  the  NIH  response.    We  have  worked  with  scientists 
from  Belgium  and  Zaire  in  pioneering  studies  of  the  epidemiology  of  AIDS  in 
Africa  since  1983;  we  have  coordinated  closely  with  the  WHO  Global  Program 
on  AIDS;  we  currently  support  AIDS  research  in  about  35  countries  and  plan 
to  spend  over  $20  million  during  the  current  fiscal  year  on  international 
AIDS  research  and  research  related  training.    The  establishment  of  an 
international  network  for  research  and  training  in  AIDS  will  be  of 
immeasurable  benefit,  both  for  work  on  AIDS  and  other  areas  of  health  and 
di  sease  as  wel 1 . 

Another  major  endeavor  of  the  NIH  that  has  had  a  strong  international 
component  is  the  human  genome  project.     In  1982  the  NIH,  in  cooperation 
with  other  Federal  agencies,  created  the  genetic  sequence  data  bank  called 
GenBank  to  collect  and  distribute  sequence  data  to  the  international 
scientific  community.    From  the  beginning  GenBank  has  collaborated  with  its 
counterpart,  the  European  Molecular  Biology  Laboratory  database. 
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In  1987  scientists  in  Japan  agreed  to  begin  scanning  the  journals  and 
entering  sequence  data  as  well.    Now  all  the  databases  exchange  formation 
regularly  so  that  researchers  the  world  around  have  access  to  all  available 
sequences. 

We  cooperate  fully  with  the  Human  Genome  Organization  (HUGO)  as  an 
instrument  to  promote  international  cooperation  and  to  facilitate 
col laboration. 

Global  collaboration  is  indispensable  to  the  maintenance  of  excellence 
in  science,  and  the  distinguished  panel  of  speakers  at  this  symposium  is 
symbolic  of  the  common  ourposes  that  bind  us  across  oceans  and  continents 
literally  around  the  w    Id.    These  pre  feedings  bear  out  the  truth  spoken  by 
Nobelist  Jacques  Monoc    hen  he  observe    with  elegant  simplicity,  "Science 
is  a  country  without  b  -ndari es . 1,4 
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SCIENTIFIC  COLLABORATION— AN  ENGINE  OF  BIOMEDICAL  RESEARCH* 

BY 

JAMES  B.  WYNGAARDEN,  M.D.** 

Introduction 

i  am  very  glad  to  be  here  today  to  start  off  today's 
discussion  of  collaboration  in  biomedical  research.    nih  is 
interested  in  this  matter  from  a  number  of  related  perspectives, 

This  country  places  enormous  confidence  in  the  academic 
institutions  to  advance  biomedical  research.    an  early  policy 
statement,  dating  from  1945  when  nih's  extramural  support 
programs  began,  holds  up  solidly  today.    it  reads, 
"[universities!  are  the  wellsprings  of  knowledge  and 
understanding.   as  long  as  they  are  healthy  and  their  scientists 
are  free  to  pursue  truth  wherever  it  may  lead,  there  will  be  a 
flow  of  new  scientific  knowledge." 

nih's  commitment  to  academic  institutions  has  historically 
gone  beyond  simply  the  granting  of  funds,  and  extends  to 
supporting  the  infrastructure  of  the  academic  institutions, 
consistent  with  our  congressional  mandate.   thus,  we  are 
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CONCERNED  WITH  THE  ENTIRE  MILIEU  IN  WHICH  BIOMEDICAL  SCIENCE  IS 
CONDUCTED,  INCLUDING  COLLABORATIVE  ARRANGEMENTS  THAT  LIE  AT  THE 
HEART  OF  THIS  ENTERPRISE. 

NIH'S  INTEREST  IN  BIOMEDICAL  RESEARCH  COLLABORATIONS  ALSO  IS 
ATTACHED  TO  OUR  STEWARDSHIP  ROLE,  TO  OUR  RESPONSIBILITY  FOR 
ASSURING  THE  CONGRESS  AND  THE  PUBLIC  THAT  THE  APPROXIMATELY 
$7  BIllION  IN  TAX  MONIES  EXPENDED  ANNUALLY  FOR  BIOMEDICAL 
RESEARCH  THROUGH  THE  NIH  IS  WELL  SPENT. 

WE  MUST  NOT  UNDERESTIMATE  THE  INTEREST  OF  THE  CONGRESS  AND 
THE  PUBLIC  IN  HOW  THIS  MONEY  IS  ALLOCATED  AND  APPLIED.  THE 
PUBLIC  IS  ENORMOUSLY  INTERESTED  IN  BIOMEDICAL  RESEARCH— CERTAINLY 
MORE  SO  THAN  IN  CHEMICAL  OR  PHYSICAL  RESEARCH— BECAUSE  THEY 
UNDERSTAND  THE  IMPACT  OF  OUR  ENDEAVOR  ON  THEIR  PERSONAL  HEALTH. 
NO  ONE  WHO  HAS  FACED  A  CONGRESSIONAL  OVERSIGHT  COMMITTEE  ON  THE 
WARPATH  COULD  UNDERESTIMATE  THEIR  INTEREST  AND  INFLUENCE. 

TO  DATE,  THE  BIOMEDICAL  RESEARCH  ENTERPRISE  IN  THIS  COUNTRY 
HAS  BEEN  ENORMOUSLY  SUCCESSFUL,  AND  FOR  THE  MOST  PART  MAINTAINS 
THE  SUPPORT  AND  CONFIDENCE  OF  THE  AMERICAN  PUBLIC  AND  THE 

Congress.    I  would  like  to  examine  some  of  the  elements  of  this 

ENTERPRISE,  PARTICULARLY  WITH  RESPECT  TO  COLLABORATIONS,  AND 
COMMENT  ON  SOME  NEW  IMPACTS  OF  RECENT  YEARS.     I  HOPE  THAT  THIS 
WILL  PROVIDESOME  I     IGHTS  FOR  THE  DISCUSSIONS  TO  FOLLOW. 


Conventional  Collaborations 

The  success  of  the  biomedical  research  enterprise  in  the 
forty  some  years  since  world  war  ii  is  based  largely  on 
individual  scientists  working  alone  or,  more  often  in  modern 
times,  on  collaborations  involving  two  individuals  or  two  small 
teams  of  scientists.    such  collaborations  are  the  small  engines 
that  drive  the  enormous  and  complicated  biomedical  enterprise  in 

THE  U.S. 

Such  collaborations  have  been  most  fruitful  when  each  party 
to  the  collaboration  has  brought  special  expertise  to  bear  upon  a 
selected  problem.   trust  has  always  been  an  important  element  in 
a  solid  collaboration,  but  in  general  this  was  not  difficult  to 
assume  because  the  cultures  of  the  collaborators  were  very 
similar  (usually  university-based  scientists  funded  by  the 
government  or  through  other  public  support),  and  their  motives 
were  similar:   to  advance  science;  perhaps,  even  make  a  seminal 
discovery,"  to  publish  their  work;  to  gain  recognition  from  the 
scientific  community,"  and,  perhaps,  to  gain  a  coveted  research 
prize.   Although  some  such  collaborations  eventually  led  to 
practical  applications,  most  began  with  only  intellectual  pursuit 
in  mind:   the  desire  to  solve  a  really  important  scientific 

PROBLEM. 

PERHAPS  THE  COLLABORATION  BETWEEN  WATSON  AND  CRICK  (AS 
CAPTURED  IN  WATSON'S  BOOK,  "THE  DOUBLE  HELIX")  BEST  CAPTURES  THE 
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nature  of  such  partnerships,   the  two  had  different  national 
origins  and  different  working  styles,  but  each  brought  a  distinct 
expertise  to  solving  the  problem  at  hand— the  structure  of  dna. 
watson,  the  biologist,  who  called  himself  a  "phage  person/'  and 
Crick,  the  x-ray  crystallographer,  gained  many  basic 
understandings  to  push  their  work  forward   hrough  freewheeling 
discussion  with  colleagues  working  on  different  but  relevant 
problems.   they  even  exchanged  detailed  information  with 
wilkins--who  was  not  a  collaborator  but  in  a  sense  a  competitor— 
although      eventually  shared  the  nobel  prize  with  them. 
Competition  was  an  important  ingredient  driving  their  success- 
Watson  and  Crick  were  constantly  looking  over  their  shoulders  at 
the  progress  being  made  by  linus  pauling  in  the  u.s. 

we  are  all  aware  of  the  incredible  importance  of  the  work  of 
th~se  collaborators:    in  1973,  just  20  vears  after  the  ,  solution 
of  the  structure  of  dna  by  watson  and  i    ck,  boyer  and  cohen 
performed  the  first  successful  recombinant  dna  experiment.  in 
1978,  only  five  years  later,  the  first  recombinant  human  insulin 
was  created.    in  1982,  humulin  was  marketed,  and  today  many  other 
recombinant  dna  products  are  being  applied  to  treat  human 

DISEASE. 

BUT  IT  IS  IMPORTANT  TO  REMEMBER  THAT  THE  MAJORITY  OF  THE 
MOST  IMPORTANT  ADVANCES  IN  MEDICINE  TO  DATE  HAVE  BEEN  BUILT  UPON 
THE  WORK  OF  SCIENTISTS  LOOKING  NOT  FOR  APPLICATIONS,  BUT  FOR 


basic  understandings.    such  examples  abound  in  biomedical 
research. 

Role  of  Industry  in  Collaborations 

Historically,  biomedical  research  in  this  country  took  a 
very  different  path  from  research  in  other  disciplines,  for 
example,  chemical  research.    in  the  field  of  chemistry,  much  of 
the  support  of  university  research  came  from  industry,  many 
university  graduates  found  employment  in  companies,  and  there 
were  often  significant  ties  between  university  faculty  members 
and  the  industrial  sector.    the  patenting  of  new  chemical 
processes  was  common. 

in  contrast,  most  biomedical  research  was  conducted  in 
departments  closely  affiliated  with,  or  located  in,  the  nation's 
medical  schools.    patenting  of  inventions  arising  from  biomedical 
research  mainly  occurred  in  the  industrial  sector.   the  role  of 
nih  and  the  academic  world  involved  in  biomedical  research 
traditionally  was  to  advance  our  understanding  of  the  life 
sciences,  publish  these  advances,  and  let  them  find  their  way— as 
appropriate— into  applications  or  tangible  products. 

What  may  be  perceived  as  a  sea-change  in  industry-academia- 
government  relationships  in  biomedical  research  in  the  past 
decade  or  so  has  been  the  result  of  a  number  of  interrelated 
occurrences. 
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llntvfrsities  need  for  supplemental  capital 

The  research  questions  pursued  by  biomedical  scientists  have 
become  more  sophisticated  than  in  the  past,  requiring  more 
collaborations  across  scientific  disciplines,  and  more  complex 
and  costly  equipment  at    facilities.   as  a  result,  universities 
have  begun  seeking  funding  to  supplement  government  support, 

Industry  Se.zing  Opportunity  for  Profit 

The  time  lag  between  basic  discovery  and  application  or 
product  development  in  biomedical  research  has  shortened. 
Industry  is  a  major  element  in  this  quickened  pace,  and  the 
phenomenon  in  turn  has  stimulated  additional  industrial 
involvement. 

the  promise  of  biotechnology  in  particular  has  heightened 
industry's  interest  in  making  collaborative  arrangements  with 
university  (and  later  goverw  t)  scientists. 


Perceived  Economic  Benefits  for  the  Nation 

Congress  and  the  Administration  have  become  more  interested 
in  reaping  economic  benefits  from  our  long-term  national 
tnvestment  in  biomedical  research.   laws  favorable  toward 
industry-academia-government  relationships  have  been  passed,  for 
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example,  the  technology  transfer  act  of  1986  and  the  earlier 
Orphan  Drug  Act. 

The  Extent  and  Nature  of  Industry  Support  of  Biomedical  Research 

In  examining  these  "new"  forms  of  collaboration  in 
biomedical  research—those  involving  industry,  it  may  be 
important  to  look  at  the  bigger  "picture  of  u.s.  support  for 
health  r&d. 

in  1988,  the  total  national  support  for  health  r&d  was  an 
estimated  $18.13  billion.     of  that  total,  35%  was  supported  by 
the  nih,  42%  by  industry  and  10%  by  state  and  local  government 
and  by  private  non-profit  organizations. 

the  cross-over  year,  when  industry  for  the  first  time 
surpassed  nih  in  percent  of  health  r&d  support,  was  1983. 

Yet,  when  we  look  at  all  basic  health  research  support, 
which  totalled  some  $5.7  billion  in  1987,  62%  was  provided  by  nih 
and  only  about  10%  by  industry. 

Breaking  down  those  figures  further,  we  find  these 
comparisons:    NIH  support  in  1987  WAS  allocated  approximately  61% 
TO  basic  research,  30%  to  applied  research,  and  9%  TO 
development.     Our  internal  analysis  found  a  different,  but  not 
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surprising,  trend  in  industry  support:   10%  for  basic  research, 
and  90%  in  application  and  development. 

Clearly,  government  and  industry  perform  complementary  roles 
in  the  advancement  and  application  of  biomedical  knowledge. 

it  is  also  important  to  realize  where  this  money  is  being 

spent:    of  the  $6.9  BILLION  spent  by  INDUSTRY  IN  1987  ONLY  ABOUT 

$400  million  went  to  institutions  of  higher  education  and  other 
nonprofit  organizations  such  as  hospitals  and  independent 
research    ^stitutions.   this  can  be  compared  with  $5.4  billion 
from  nih  to  these  same  recipients.   thus  the  industry 
contribution  is  only  7%  that  of  the  nih.   the  bulk  of  industry 
support  for  health  r&d,  not  surprisingly,  is  spent  within  the 
industry  itself. 

Industry  impact  as  compared  with  government  impact  can  be 
looked  at  in  another  way— from  the  perspective  of  just  one 
university.    The  Wisconsin  Alumni  Research  Foundation  (WARF),  is 
an  independent  foundation  organized  to  administer  patents  and 
licenses  resulting  from  research  discoveries  brought  to  it  by 
University  of  Wisconsin  faculty  members  and  to  apply  that  income 
to  fund  further  research  at  the  university.    in  the  year  1984- 
1985,  warf  brought  in  $7.2  million  or  3.6  percent  of  a  $200 
million  research  budget,  while  in  a  comparable  time  period,  nih 
provided  $58  million  to  the  university  of  wisconsin  system. 
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A  Cj oser  Look  at  Industry  Collaborations 

Although  the  total  amount  of  money  invested  by  industry  in 
academic  institutions  may  pale  in  comparison  with  government 
contributions,  it  is  important  for  all  concerned— government, 
academi a,  and  industry  to  focus  some  attention  in  this  direction. 

All  of  us  are  familiar  witk  the  questions  surrounding  such 

RELATIONSHIPS- -QUEST IONS  THAT  ARE  RAISED  PRIMARILY  BECAUSE  THESE 
NEW  COLLABORATIONS  DIFFER  IN  SEVERAL  RESPECTS  FROM  THE  WATSON- 
CRICK  TYPE  COLLABORATIONS  MENTIONED  EARLIER. 

THE  PRIMARY  DIFFERENCE  IS  THAT  THE  "NEW"  COLLABORATIONS  ARE 
BASED  ON  DEVELOPING  A  PRODUCT,  AND  THE  EXPECTATION  THAT  THE 
PRODUCT  WILL  YIELD  PROFITS.     WHILE  THERE  IS  NOTHING  INHERENTLY 
WRONG  WITH  THE  PROFIT  MOTIVE,   INDEED,  THIS  COUNTRY  HAS  BEEN 
ENERGIZED  BY  THAT  DRIVING  FORCE,   IT  MEANS  THAT  A  NEW  MOTIVE  HAS 
BEEN  ENTERED  INTO  THE  COLLABORATIVE  EQUATION. 

COLLABORATION  BETWEEN  INDUSTRY  AND  ACADEMIC  (OR  GOVERNMENT 
SCIENTISTS)  MEANS  THAT  TWO  CULTURES  WITH  DIFFERENT  MOTIVES  AND 
PHILOSOPHIC  AND  OPERATIONAL  TRADITIONS  HAVE  COME  TOGETHER.  ANY 
EFFORT  TO  GUIDE  THESE  COLLABORATIONS  BECOMES  A  BALANCING  ACT  OF 
OFTEN  COMPETING  INTERESTS. 

IN  MY  VIEW,  THESE  NEW  ARRANGEMENTS  FROM  THEIR  OUTSET  SHOULD 
BE  BUILT— LIKE  THOSE  OF  EARLIER  YEARS— UPON  THE  SPECIAL  EXPERTISE 
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brought  to  the  collaboration  by  each  member ,    they  should  be 
aimed  at  fulfilling  the  mission  of  the  institution  itself,  not  at 
answering  the  imperative  of  industry.    concerns  about  the 
stifling  of  free  and  open  discussion  among  colleagues  at  the 
institution  not  involved  in  the  industry  collaboration,  and  about 
prompt  publication  are  real,   these  are  matters  that  require 
attention  from  scientists,  institutions,  and  professional 
associations  such  as  aau  and  aamc. 

Other  questions  for  the  institutional  administration 
include:   Will  these  new  collaborations  with  industry  lead  to  a 

S!    VING  OF  THE  RESl.  <CH  MISSION    FROM  PR  I MAR  I _Y  DISCOVERY  TO 

pr imarily  development)?  will  they  cause  a  change  in  the  kinls  of 
research  exposure  afforded  to  students?  will  they  impact  heavily 
upon  hiring  and  promotion  decisions?  will  academic  scientists 
lose  their  identity  for  the  public  as  unbiased  experts? 

All  of  these  questions  may  be  seen  as  matters  impacting  on 
the  research  culture,  and  although  nih  is  intensely  concerned 
about  how  these  are  dealt  with  at  universities  and  medical 
schools,  there  is  little  that  nih  can  do  to  influence  them.  they 
largely  remain  in  the  purview  of  the  individual  institutions. 

a  second  type  of  concern  relates  to  conflict  of  interest— a 
matter  where "nih  does  have  a  dif  :t  role  to  play  when  industry 
and  nih/adamha  funds  are  both  involved  in  support  of  academic 
investigators. 
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Later  this  month,  NIH  will  hold  an  open  meeting  seeking 

COMMENTS  FROM  A  BROAD  REPRESENTATION  OF  INTERESTED  INDIVIDUALS 
AND  INSTITUTIONS  PRIOR  TO  THE  DEVELOPMENT  OF  GUIDELINES  ON 
CONFLICT  OF  INTEREST  FOR  NIH  GRANTEE  INSTITUTIONS, 

One  of  the  key  questions  for  NIH  is  not  simply  what  the 
guidelines  referring  to  conflict  of  interest  actually  will  be, 
but  who  should  enforce  them.    it  is  the  same  question  of 
responsibility  that  would  apply  to  guidelines  on  protection  of 
human  subjects,  animal  welfare,  and  misconduct  in  science.  how 
much  responsibility  lies  with  the  individual  institution  and  how 
much  should  nih  engage  in  oversight  activities? 

nih,  of  course,  is  not  the  only  concerned  party:  many 
institutions  already  have  some  guidelines  on  conflict  of  interest 
in  effect  for  their  employees.   scientific  societies  and 
university  associations  are  also  examining  conflict  of  interest 
issues,  and  additional  congressional  hearings  are  planned. 

coordinated  research  efforts/"blg  science"  undertakings 

Another  perceived  new  type  of  collaborative  effort  in 
biomedical  research  might  be  described  as  coordinated  research  or 
in  the  vernacular,  "big  science"— where  a  clear  goal  is 
recognized  and  a  major  challenge  lies  in  coordinating  nationally 
the  various  elements  that  must  come  together  to  solve  the  problem 
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at  hand,  minimizing  duplication  of  effort  and  recognizing  and 
filling  gaps. 

Although  such  coordinated  research  has  been  seen  in  the  past 
in  biomedical  research- "notably  with  the  cancer  virus  program  and 
the  drug  development  programs  in  cancer—this  kind  of  research 
arrangement  has  recently  come  into  prominence  through  the  nih 
aids  research  program  and  the  nih  human  genome  research  program. 

in  the  former,  the  need  for  massive  resource  allocation  and 
central  coordination  was  stimulated  by  a  critical  public  health 
emergency— aids~a     in  the  latter  was  driven  by  the 
unprecedented  scientific  opportunity  presented  to  map  and 
sequence  the  entire  human  genome.   both  of  these  efforts  require 
participation  from  foreign  and  domestic  scientists  and 
institutions  and  involve  scientists  from  academia  and  industry. 

the  nih  aids  effort  is  managed  by  a  new  organization  within 
the  NIH— The  Office  of  AIDS  Research— headed  by  Dr.  Anthony 
Fauci— while  the  NIH  Human  Genome  Research  Program  is  headed  by 
Dr.  James  Watson. 

nih  has  enlisted  numerous  talented  scientists  in  academia, 
industry  and  government  in  an  intensive  mult id i  sci  pl i  nary  effort 
to  den    op  aids  drugs,  which  includes  large-scale  screening  of 
existi  3  compounds  and  a  nationwide  clinical  trials  netwnrk  to 
evaluate  drugs.   the  program  includes  a  network  of  vaccine 
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development  units  and— added  to  fill  a  perceived  gap~a  group  of 
projects  aimed  at  the  rational  creation  of  candidate  drugs  based 
on  studies  in  structural  biology. 

The  Human  Genome  Research  Program  has  not  yet  developed  its 
final,  detailed  action  plan  for  reaching  its  goal.    it  is  a 
formidable  task  for  any  organization  to  determine  just  how  to 
divide  out  responsibility  for  various  aspects  of  the  project- 
developing  technology  and  database  capability,  mapping  and 
sequencing— and  to  mobilize  the  biomedical  research  community  so 
that  all  the  necessary  elements  are  attacked  in  a  logical,  timed 

ORDER. 

I  MENTION  THESE  TWO  PROJECTS  PARTICULARLY  BECAUSE  THEY  HAVE 
LEAD  TO  CERTAIN  MISCONCEPTIONS  AND  ANXIETIES  WITHIN  THE 
BIOMEDICAL  RESEARCH  COMMUNITY.     SOME  ARE  CONCERNED  THAT  EMPHASIS 
ON  THE  HUMAN  GENOME  INITIATIVE  AND  THE  COORDINATED  AIDS 
INITIATIVE  WILL  ERODE  THE  LONG-STANDING  NIH  SUPPORT  FOR 
TRADITIONAL  COLLABORATIONS  IN  BIOMEDICAL  RESEARCH— INVESTIGATOR- 
INITIATED  PROJECTS.     THIS  VIEW  IS  UNDULY  PESSIMISTIC.     NIH  DID 
NOT  ACCEPT  THE  CHALLENGE  OF  THE  HUMAN  GENOME  PROJECT  UNTIL  IT  WAS 
VERY  CLEAR  THAT  CONGRESS  INTENDED  TO  ADD  NEW  MONEY  FOR  THIS  TO 
THE  NIH  BUDGET.     IN  ADDITION,  NIH  HAS  ALWAYS  MADE  CLEAR  THAT 
EMPHASIS  ON  AIDS  RESEARCH  SHOULD  NOT  BE  AT  THE  EXPENSE  OF  OTHER 
IMPORTANT  WORK.     FURTHERMORE,   IT  IS  ENVISIONED  THAT  THE  AIDS 
PROGRAM  AND  THE  HUMAN  GENOME  PROGRAM  WILL  ALWAYS  INCLUDE  A  LARGE 
PORTFOLIO  OF  INVESTIGATOR- INITIATED  BASIC  RESEARCH  GRANTS. 
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i  do  not  believe  that  biological  science  will  move  in  the 
direction  taken  by  physics.   while  it  is  true  that  some 
biomedical  projects,  including  those  relating  to  the  human  genome 
program,  will  require  interdisciplinary  teams,  the  situation  is 
not  likely  to  mimic  the  field  of  physics  where  scientists  are 
often  dependent  upon  large,  expensive  equipment— and  therefore 
tend  to  work  in  large  teams  on  very  extensive  projects. 

Summary  Comments 

In  summarizing  my  comments,  I  want  to  reiterate  the 
importance  of  continued  emphasis  on  support  of  basic  research  and 
underline  the  vital  role  that  academi a-based  scientists  must 
continue  to  play  in  that  most  creative  and  valuable  undertaking. 
Industry  collaborations  with  academic  and  government  scientists 
can  be  fruitful  to  all  parties  concerned— including  the  public— 
but  they  should  never  grow  so  pervasive  as  to  distract  the 
academic  institution  or  government  laboratories  from  their 
traditional  roles. 

Managed,  "big  science"  projects  have  a  place  in  modern 
science,  but  such  ventures  should  be  limited  to  a  very  few, 
critical  needs  or  opportunities  such  as  the  coordinated  aids 
program  and  the  human  genome  program.    it  must  be  made  clear  to 
the  congress  that  the  overwhelming  proportion  of  government  funds 
for  biomedical  research  should  be  reserved  for  investigator- 
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initiated  basic  research  if  the  enterprise  is  to  continue  its 
successes  into  the  future. 

With  regard  to  collaborations  between  industry  and  academic 
scientists,  the  primary  responsibility  for  integrating  this  new 
element  into  the  biomedical  research  enterprise  lies  with  the 
administration  of  the  academic  institutions.   they  must  find  ways 
to  take  advantage  of  the  opportunities  afforded  by  the  infusion 
of  industry's  resources  without  compromising  the  values  and 
mission  of  the  university. 

Guarding  the  integrity  of  the  individual  institution  and 
academi a  in  general  is  also  a  first-line  responsibility  for 
university  administrators  and  their  professional  associations. 
Even  a  few  cases  of  serious  conflict  of  interest  or  self-dealing 
on  the  part  of  academic  scientists  can  be  severely  damaging  in 
today's  climate.    i  believe  we  have  seen  in  recent  years  an 
upsurge  of  ant i - i ntellectual i sm  in  this  country  (and  perhaps  in 
other  Western  nations)  that  has  potential  for  eroding  the  public 
support  of  biomedical  science.   this  is  evidenced  by  the  strong 
animals  rights  movement,  and  by  lower  pitched  but  continued 
public  policy  battles  relating  to  recombinant  dna  research. 

Recent  hearings  on  misconduct  in  science,  focussing  on 
biomedical  research,  have  disclosed  a  major  cultural  clash 
between  the  congress  and  the  scientific  community.   we  need  to 
pay  more  attention  to  these  storm  clouds  with  regard  to  conflict 
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f  interest  issues.   we  need  to  work  toward  regaining  public 
trust  in  the  biomedical  research  community . 

Scientists  must  make  a  greater  effort  to  learn  more  about 
the  political  process  and  must  work  with  their  university 
administrators- -not  just  in  a  time  of  crisis—to  find  ways  of 
resolving  what  may  appear  as  a  co   lict  between  freedom  of 
inquiry  and  the  willingness  0  account  for  the  use  of  public 

FUNDS. 

WE--THE  NIH  AND  THE  ACADEMIC  COMMUNITY- -NEED  TO  ACT  EARLY  IN 
ORDER  TO  FORESTALL  THE  IMPOSITION  OF  GUIDELINES,  RULE:  AND 
REGULATIONS  THAT  MAY  PROVE  UNWORKABLE  TO  THE  CREATIVE,  SCIENTIFIC 
ENTERPRISE. 
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Thank  you  very  much,  Mr.  Chairman,  for  providing  this  opportunity  to  discuss 
with  the  Committee  the  actions  the  Public  Health  Service  has  taken  regarding 
the  issue  of  conflict  of  interest  in  research,  and  our  intentions  for  the 
future.     The  remarkable  biological  revolution  of  the  past  20  years  has  led  to 
research  relationships  among  industry,  academic  and  Government  scientists  on  a 
scale  new  to  biomedical  science  in  the  United  States.     Although,   for  the  most 
part,  such  relationships  have  been  positive,  nevertheless  they  emphasize  the 
need  to  ensure  the  impartiality  of  research  results  and  the  integrity  of  the 
environment  in  which  research  is  conducted. 

The  complex  relationships  among  Government,  universities,  and  industry  mean 
that  we  need  to  pay  thorough  attention  to  standards  of  conduct  in  research 
sponsored  by  the  PHS .     Such  research,  with  its  direct  impact  on  the  health  of 
the  people  of  this  nation,  must  be  free  from  any  untoward  influences.     At  the 
same  time,  we  must  preserve  the  fragile  balance  between  innovation,  industry 
involvement,  and  the  proper  stewardship  of  Federal  funds. 

For  many  years,   the  Public  Health  Service  grants  policy  has  required  that 
recipient  organizations  establish  safeguards  to  prevent  employees, 
consultants,  or  members  of  governing  bodies  from  using  their  positions  for 
private  financial  gain  for  themselves,  for  family  members,  or  others  with  whom 
they  have  business  ties.     Therefore,  each  institution  receiving  PHS  financial 
support  must  have  written  policy  guidelines  on  conflicts  of  interest  and  their 
avoidance.     These  guidelines  must  indicate  the  conditions  under  which  outside 
activities,  relationships,  or  financial  interests  are  proper  or  improper,  and 
provide  for  notification  of  these  kinds  of  activities,  relationships,  or 
financial  interests  to  responsible  and  objective  institution  officials. 
Although  such  institutional  guidelines  need  not  be  formally  submitted  to,  or 
approved  by,   PHS  awarding  components,  they  must  be  available  for  review  upon 
request . 

To  determine  the  scope  of  institutional     uidelines,   last  N  vember  we  requested 
our  top  20  grantees  to  submit  copies  of  cheir  conflict  of  interest  policies 
and  procedures  to  the  NIH.     Analyses  of  the  responses  showed  wide  variation  in 
scope  and  detail.     All  of  the  guidelines  rely  on  disclosure  to  some  higher 
level  in  the  institutional  hierarchy.     However,  decisions  on  what  activities 
should  be  disclosed,  and  when,  are  not  always  clearly  defined.     One  third  of 
the  policies  did  not  mention  stock  holdings  or  financial  interest  in  companies 
related  to  the  faculty  member's  research.     Five  had  thresholds  for  reporting 
of  stocks  and  other  financial  interest,  which  ranged  from  $1,000  to  $25,000. 

In  the  January  20,  1989,  issue  of  the  NIH  Guide  for  Grants  and  Contracts,  NIH 
and  ADAMHA  invited  conrents  regarding  avoiding  conflicts  of  interest  on  the 
part  of  extramural  researchers.     We  stated  that  "NIH  expects  that 
participating  investigators  and  consultants  will  not  have  financial  interests 
in  organizations  or  entities  that  produce  drugs,  devices,  or  other 
interventions  studied  in  a  [PHS -sponsored]  controlled  clinical  trial."  We 
also  indicated  our  intent  to  develop  appropriate  guidance  for  such 
relationships.     However,  we  stated  that  these  guidelines  should  not  impede 
research,  development,  or  testing  under  NIH  awards  specifically  mandated  in 
the  Congressionally  established  Small  Business  Innovation  Research  program. 


Although  PHS  guidelines  must  be  flexible  enough  to  allow  for  differences  in 
institutional  governance,  we  must  articulate  clearly  the  standards  that  all 
institutions  must  meet  to  be  eligible  to  receive  PHS  funds.     The  NIH  proposes 
that  these  standards  start  with  assurance  to  appropriate  institution  officials 
and  to  NIH  that  researchers  have  no  financial  interests  in  organizations  whose 
products  they  will  test.     Financial  interest  would  include  equity  positions, 
stock  ownership  or  stock  options,  board  membership,  consultant ships  or  other 
significant  financial  or  professional  relationships.     However,   it  would  also 
be  important  to  provide  for  a  mechanism  that  would  take  into  consideration 
special  circumstances  that  warrant  limited  exceptions  where  the  financial 
intent  or  relationship  would  clearly  not  affect  the  individual  research. 

Thus  the  NIH  and  the  Alcohol,  Drug  Abuse,  and  Mental  Health  Administration 
(ADAMHA)  plan  to  develop  appropriate  guidelines  for  all  awardee  organizations 
to  adopt  and  implement  for  avoiding  conflicts  of  interest  on  the  part  of  their 
researchers,  consultants,  and  other  participants  in  PHS-awarded  projects.  To 
this  end,  the  NIH  and  ADAMHA  will  hold  a  two-day  conference  on  June  27-28,  to 
provide  an  opportunity  for  discussion  of  conflict  of  interest  issues  with  the 
research  community.     Topics  will  include  the  application  of  conflict  of 
interest  principles  in  biomedical  research  from  university,  industry, 
congressional,  and  Federal  perspectives.     Other  issues  involve  establishment 
of  for-profit  subsidiaries  by  universities,   industry  large-scale  research 
support  to  universities,  and  responsibilities  for  oversight.     We  anticipate 
broad  discussion  on  questions  such  as: 

-  When,  if  ever,  might  ownership  of  a  commercial  research  enterprise  or 
involvement  in  a  research  business  venture  not  constitute  a  conflict  of 
interest  with  one's  government- sponsored  research? 

-  Will  a  researcher's  financial  interest,  stock  ownership,  agreement  with 
equipment  manufacturers,  etc.,  necessarily  influence  research  results? 

-  How  should  consultantships  to  industry,   including  payment  of  honoraria  for 
speaking  at ^industry- sponsored  meetings,  be  treated? 


-  Should  researchers  be  permitted  to  benefit  financially  from  information 
obtained  in  the  course  of  research? 

We  anticipate  a  comprehensive  and  stimulating  exchange.     Following  this 
conference,  we  will  develop  proposed  guidelines  defining  the  scope  of  and 
standards  for  conflict  of  interest  policies,  procedures  for  disclosure,  and 
remedies  and  sanctions  that  will  apply  to  grantee,  contractor,  and  applicant 
institutions.    We  will  publish  these  proposed  guidelines  in  the  NIH  Guide  for 
Grants  and  Contracts  for  consideration  and  comment  by  our  broad  constituency 
of  biomedical  researchers  and  administrators.    As  I  mentioned  earlier,  we 
expect  from  the  onset  that  these  guidelines  will  require  that  institutions 
bear  the  first  line  responsibility  for  ensuring  that  their  researchers  and 
other  staff  avoid  conflicts  of  interest. 

The  NIH  has- also  acted  to  meet  similar  problems  and  competing  interests  faced 
within  its  intramural  research  program.     In  1985,  NIH  amended  its  policy  on 
outside  work  to  permit  NIH  scientists  to  consult  for  industry.    With  the 
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advent  of  the  Feder  .1  Technology  Transfer  Act  in  1986,  which  authorized 
collaborative  research  projects  between  our  scientists  and  industry,  we  barred 
our  scientists  from  simultaneous  consulting  and  collaboration  relationships 
with  a  company.     To  identify  and  evaluate  potential  conflicts  of  interest,  the 
NIH-ADAMHA  Patent  Policy  Board  held  a  retreat  last  December  to  discuss  the 
complex  issues  raised  by  interrelations  between  NIH  intramural  scientists  and 
industry.     The  summary  report  from  that  meeting  is  serving  as  the  basis  for  an 
expanded  analysis  of  conflicts  of  interest  now  being  conducted  by  the  NIH 
Office  of  Invention  Development. 

The  PHS  is  concerned  about  maintaining  the  integrity  of  science.     We  believe 
that  protection  of  that  integrity  must  be  a  joint  effort  on  the  part  of  the 
Government  and  the  institutions  where  research  is  performed.     The  new  and 
evolving  interactions  among  academia,   industry,  and  government  create  a  new 
imperative  for  systematic  examination  of  all  issues  for  possible  conflict  of 
interest.     We  must  snsure  that  research  results  are  not  distorted  by  financial 
involvements  of  investigators,  but  we  must  also  ensure  that  the  progress  of 
science  is  unhindered. 

I  believe  that  it  is  the  responsibility  of  institutions  receiving  Federal 
funds  for  research  to  adopt  and  enforce  policies  to  foster  and  protect  the 
integrity  of  scientific  research.     Equally,  I  believe  that  it  is  our 
responsibility  to  provide  comprehensive  guidance  and  leadership  for 
institutions,  and  to  be  assured  that     -propriate  procedures  have  been  adopted. 
Together  the  research  community  and  all  its  components  must  take 
responsibility  to  maintain  the  quality  and  integrity  of  the  research  carried 
on  in  the  United  States. 
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WELCOMING  REMARKS* 

By 

James  B.  Wyngaarden,  M.D. 


It  is  a  great  pleasure  for  me  to  extend  an  official  welcome  from  the 
National  Institutes  of  Health  to  each  of  you.    We  are  delighted  that  the  2nd 
International  Conference  on  Preventive  Cardiology  is  meeting  in  Washington, 
and  your  meeting  nearby  has  made  it  possible  for  the  NIH  to  participate  as 
host  to  one  of  the  important  sessions  of  the  conference. 

During  this  afternoon's  program  Dr.  Claude  Lenfant  anfcl  his  associates  in 
the  National  Heart,  Lung,  and  Blood  Institute  will  tell  you  of  the  many  ways 
in  which  the  lessons  that  have  been  learned  from  research  have  been  trans- 
lated into  effective  messages  for  disease  prevention  and  health  promotion. 
These  messages  call  for  action,  and  in  fact  have  been  successful  in 
triggering  action  by  practicing  physicians,  other  health  professionals,  and 
most  importantly  by  members  of  the  general  public — all  to  the  improvement  of 
health.    In  many  instances  the  innovative  use  of  different  channels  of 
communication  has  been  critical  to  the  success  the  programs  have  enjoyed. 

I  believe  that  you  will  find  the  presentations  of  more  than  passing 
interest,  for  they  distill  the  fruits  of  extensive  experience  in  technology 
transfei — the  activity  that  translates  the  results  of  biomedical  research 
into  better  means  for  the  prevention,  care  and  cure  of  disease  and 
disability.    Of  these  three  desired  results,  prevention  is  paramount.  NIH 
has  long  been  involved  in  prevention-related  research,  even  though  these 
activities  might  not  always  have  been  termed  "prevention." 

My  immediate  predecessor  as  NIH  Director,  Dr.  Donald  S.  Fredri ckson — well 
known  to  many  of  you — made  a  statement  to  the  Congress  in  1979  that  in  a  few 
words  describes  the  vital  relationship  between  biomedical  research  and 
disease  prevention.     In  speaking  of  the  mission  and  function  of  the  NIH,  he 
said,  "Our  product  is  knowledge,  fundamental  knowledge,  knowledge  about 
life,  disease  and  malfunction.    And  our  ultimate  aim,  the  aim  of  all  that 
research,  is  prevention,  because  that  clearly  is  the  most  useful  extension 
of  knowledge  in  the  field  of  health."1 

The  NIH  conducts  comprehensive  education  programs  aimed  at  the  prevention 
or  reduction  of  the  three  major  cardiovascular  and  pulmonary  risk  factors: 
high  blood  pressure,  high  blood  cholesterol,  and  cigarette  smoking.  The 
National  High  Blood  Pressure  Education  Program  was  established  in  1972. 


^Presented  at  symposium  on  "Preventive  Cardiology:  From  Research 
to  Application — Making  Technology  Transfer  Work,"  Masur  Auditorium, 
June  20,  1989. 


**Director,  National  Institutes  of  Health,  Bethesda,  Maryland 
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Since  1972  physic' an  visits  for  hypertension  have  increased  by  more  than  64 
percent,  and  the      oportion  of  hypertensives  who  are  controlling  their  blood 
pressure  has  almc  ,t  tripled.    Mortality  from  cardiovascular  disease  has 
declined  steadily.  Since  1972  age  adjusted  stroke  mortality  has  dropped  54 
percent.    Coronary  heart  disease  deaths  have  also  declined  42  percent  during 
the  past  15  years.     In  contrast,  deaths  from  non-cardiovascular  diseases 
fell  by  only  10  percent. 

It  is  reasonable  to  assume  that  the  National  High  Blood  Pressure  Program 
must  have  had  a  substantial  and  beneficial  impact  on  American  health. 

Based  on  the  success  of  the  High  Blood  Pressure  Program  and  the  results 
of  biomedical  research  related  to  high  blood  cholesterol  and  cigarette 
smoking,  the  National  Cholesterol  Education  Program  and  the  Smoking 
Education  Program  were  launched  in  1985.    Each  of  these  education  programs 
operate  on  the  model  of  developing  strong  scientific  foundations,  building 
partnerships,  and  using  networks  of  public  and  private-sector  groups  to  help 
plan  program  strategies  and  employ  many  different  communications  channels  to 
convey,  repeat,  and  reinforce  messages  to  professional  and  lay  audiences. 

As  we  consider  how  we  can  improve  the  translation  and  communication  of 
the  vital  information  flowing  from  research,  we  must  always  bear  in  mind 
that  the  source  is  biomedical  research.     In  Lewis  Thomas'  words,  "If 
biomedical  research  were  allowed  to  languish,  we  would  be  required  to  'make 
do'  with  today's  information  about  human  disease."    Our  agencies  for  public 
health,  he  said,  "would  be  able  to  make  only  a  marginal  contribution  to 
the  prevention  of  alleviation  of  the  illnesses  contributing  the  most  to 
premature  death  or  disability,  for  the  simple  reason  that  we  do  not 
understand  their  causes,  the  underlying  mechanisms  by  which  they  run  their 
course,  or  in  most  instances  how  to  prevent  or  cure  them."? 

Again,  it  is  my  privilege  to  welcome  vou  to  the  National  Institutes  of 
Health. 


REFERENCES 

^Fredri ckson ,  U.S.  Congress,  House,  Committee  on  Interstate  and  Foreign 
Commerce:     Future  Directions,  Hearings  before  the  Subcommittee  on  Health 
and  the  Environment.    96th  Congress,  First  Session,  1979,  p.  92. 


^Thomas,  Lewis,  "Biomedical  Research  and  the  Future  of  Public  Health,"  in 
Health  Affairs,  Project  Hope,  Millwood,  Va.,  Winter  1983. 


REMARKS* 

By 

James  B.  Wyngaarden,  M.D. 


The  primary  purpose  of  this  ceremony  is  to  give  public  recognition  for 
the  qualities  and  actions  exemplified  by  our  honorees.    But  in  carrying  out 
this  pleasant  function  we  also  put  on  display  the  range  of  activities  and 
talents  required  to  make  NIH  work.    Taken  together  the  citations  that 
appear  in  the  program  booklet  form  an  impressionistic  and  colorful  portrait 
of  current  NIH  activities. 

If  time  permitted,  it  would  be  interesting  and,  in  fact,  inspiring  to 
go  beyond  the  limited  language  of  the  citations  to  the  remarkable  activi- 
ties for  which  the  individual  awards  are  being  made.    This  year,  as  in 
years  past,  the  awards  attest  to  the  sense  of  purpose,  the  dedication  and 
the  expertise  shown  by  NIH  personnel  across  the  occupational  spectrum,  and 
in  a  great  diversity  of  critically  important  activities.    The  proceedings 
of  this  and  previous  award  ceremonies  are  rich  with  instances  of  how  under 
differing  circumstances  individual  colleagues  or  groups  of  our  fellow 
workers  have  responded  successfully  to  unusual  challenges  in  such  a  way  as 
to  bring  credit  to  the  agency  as  a  whole. 

Each  year  as  I  have  reviewed  the  award  nominations  I  have  been 
impressed  by  the  variety  of  the  accomplishments  being  honored. 

For  example,  at  the  first  awards  ceremony  after  I  became  Director, 
special  commendation  was  given  for  the  way  in  which  NIH  personnel  dealt 
with  the  effects  of  a  near-blizzard — a  subject  that  seems  more  refreshing 
than  threatening  when  remembered  on  the  first  day  of  summer.    At  that  time 
we  expressed  appreciation  to  the  Clinical  Center  staff  who  assured  uninter- 
rupted patient  care;  to  the  grounds  maintenance  and  housekeeping  staffs  who 
cleared  and  kept  clear  our  walks  and  roads;  to  the  GSI  cafeteria  employees 
who  stayed  in  Building  10  to  feed  the  staff  over  a  snowbound  weekend; 
to  the  police  and  firemen  who  helped  stranded  motorists;  and  to  the 
maintenance  engineers  who  stayed  on  their  jobs  long  after  their  shifts  had 
ended. 

This  kind  of  performance  calls  to  mind  the  discipline  and  profes- 
sionalism exhibited  by  the  NIH  police  during  the  animal  activist 
demonstrations  on  campus  in  the  spring  of  1988  and  again  this  year.  The 
steady  competence  of  our  police  prevented  a  dangerous  and  destructive 
situation  from  escalating  while  protecting  the  basic  rights  of  all. 


*Presented  at  the  NIH  Director's  Award  Ceremony,  June  21,  1989. 
**Director,  National  Institutes  of  Health,  Bethesda,  Maryland. 


Permit  me  to  mention  one  more  illustration  of  the  diversity  of 
activities  for  which  the  Director's  awards  are  given.    This  example  is  from 
the  current  year's  honorees. 

Shortly  an  award  is  to  be  made  to  a  group  from  the  Office  of  Science 
Policy  and  Legislation  for  its  skill  and  sensitivity  in  managing  the 
meetings  of  the  Human  Fetal  Tissue  Transplantation  Panel  and  overseeing  the 
development  and  distribution  of  its  report.     I  need  not  tell  you  that  the 
Panel  was  considering  a  highly  charged  issue  in  public  meetings  attended  by 
an  unusua'ly  large  number  of  reporters.     It  was  a  situation  calling  for 
meticulous  planning  and  careful  management  by  our  staff,  where  a  host  of 
large  and  small  judgements  had  to  be  made  on  the'  spot — many  with  real 
potential  for  causing  serious  public  misunderstanding,  embarrassment,  or 
controversy — but  the  challenge  was  met,  smoothly  and  successfully. 

There  are  many  other  examples  of  activities  and  services  by  NIH 
personne    to  be  honored  today  that  are  equally  as  worthy  of  attention  and 
appreci  ati on . 

In  today's  ceremonies  it  will  be  my  privilege  to  present  awards  in 
each  of  four  different  categories.    These  are  the  NIH  Director's  Award,  the 
Outstanding  Service  Medal  for  members  of  the  PHS  Commissioned  Corps,  and 
two  special  awards  for  Equal  Opportunity  Achievement. 

One  of  the  latter  category — the  Harvey  J.  Bullock  Jr.  Award  for  Equal 
Opportunity  Achievement — is  given  to  recognize  specific  individual  efforts 
in  furthering  equal  opportunity  by  persons  who  are  not  EEO  program  leaders. 
The  NIH  Equal  Employment  Opportunity  Award  of  the  year  is  given  to  the 
person  selected  NIH-wide  from  those  who  during  the  year  have  received  cash 
awards  from  the  organizational  component  in  wnich  they  are  employed. 

The  PHS  Outstanding  Service  Medal  is  presented  to  officers  who  have 
demonstrated  outstanding  continuous  leadership  in  carrying  out  the  mission 
of  the  PHS,  or  have  performed  a  single  accomplishment  that  has  had  a  major 
effect  on  the  health  of  the  nation. 

The  NIH  Director's  Award  is  relatively  new,  having  been  established  by 
my  predecessor,  NIH  Director  Donald  S.  Fredrickson.    The  award  is  designed 
to  recognize  exceptional  performance  in  the  Civil  Service  as  well  as  in  the 
Commissioned  Corps.    On  occasion,  the  Directo    s  Award  may  be  given  to 
persons  outside  the  NIH  who  have  made  substantial  or  exceptional  contribu- 
tions to  the  benefit  of  our  programs  or  people.     I  am  delighted  that  today 
it  will  be  my  privilege  to  make  an  award  to  Dr.  George  Cah ill,  Jr.  in 
recognition  of  his  uniquely  effective  role  in  the  development  of  the  highly 
successful  Howard  Hugnes-NIH  Medical  Students  Research  Scholars  Drogram. 

The  54  awards  being  given  today  provide  recogr,  tion  to  only  a  minor 
fraction  of  the  activities  and  accomplishments  of  the  past  year  that  are 
deserving  of  such  honors,  but  they  are  representative  of  the  qualities  of 
dedication  and  excellence  that  make  the  NIH  community  what  it  is.     I  extend 
my  heartiest  congratulations  to  each  nonoree  and  to  their  friends  and 
family  members  who  are  in  attendance  here. 
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This  is  not  the  time  for  me  to  make  a  valedictory  statement  to  NIH  as 
a  whole.    However,  I  am  grateful  to  have  the  opportunity  to  express  one 
thought  to  this  convocation  of  honorees,  their  families  and  friends, 
together  with  the  principal  officers  of  NIH.     I  want  to  say  what  an  honor 
and  pleasure  it  has  been  for  me  to  work  side  by  side  with  you,  and  to 
experience  with  you  the  pride  that  comes  from  being  a  part  of  this 
remarkable  community. 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
BEFORE  THE 

SENATE  COMMITTEE  ON  LABOR  AND  HUMAN  RESOURCES 


JULY  24.  1989 


Mr.  Chairman  and  Members  of  the  Committee: 


I  appreciate  the  opportunity  to  address  the  Committee  and  present 
my  views  on  the  problems  the  National  Institutes  of  Health  faces 
in  recruiting  and  retaining  senior  scientists. 

As  an  agency  of  the  Department  of  Health  and  Human  Services, 
Public  Health  Service,  the     _H  is  the  Federal  focal  poin  for 
biomedical  research.     Our  mission  at  the  NIH,  where  we  have  the 
preponderance  of  the  responsibility  for  biomedical  research,  is 
to  discover  new  knowledge  that  will  lead  to  better  health  for 
everyone.     NIH  works  toward  this  mission  by:  conducting  research 
in  its  own  laboratories;  supporting  the  biomedical  research  of 
non-Federal  scientists  in  universities,  medical  schools, 
hospitals,  and  research  institutions  throughout  the  country  and 
abroad;  assisting  in  the  training  of  research  investigators;  and 
fostering  and  supporting  biomedical  communications. 

NIH  has  become  the  world's  premier  biomedical  research 
institution  because  of  the  consistently  superior  quality  of  its 
senior  staff,  who  have  made  significant  contributions  to  the 
major  advances  in  the  biomedical  sciences  and  biotechnology  over 
the  last  century.     Wit:. in  the  last  two  decades,  many  of  these 
advances  have  opened  potentially  valuable  and  l^rrative 


commercial  applications  and  have  caused  a  dramatic  increase  in 
the  competition  for  top  caliber  senior  researchers  and  science 
managers  in  both  the  private  and  academic  sectors.  Federal 
compensation  for  these  employees  has  not  kept  pace  with  the 
increased  competition.     As  a  result,  NIH  has  been  experiencing 
severe  problems  recruiting  and  retaining  senior  level  personnel 
of  the  prominence  and  stature  required  to  lead  and  conduct 
National  research  programs  into  the  causes  and  treatment  of  major 
human  afflictions. 

There  are  currently  176  highly  qualified  and  talented  members  of 
the  Senior  Executive  Service  at  NIH.     Of  these,  53  are 
physicians,  and  104  have  Ph.D.  or  other  doctorate  degrees. 
Nineteen  hold  other  important  senior  level  positions,  including 
resource  and  facility  management.     Virtually  all  of  these 
individuals  can  command  substantially  higher  salaries  in  the 
private  or  academic  sectors,  and  many  are  considering  employment 
offers.     All  have  been  experiencing  severe  salary  limitations 
over  the  last  several  years. 

Our  studies  show  that  on  the  average,  NIH  Senior  Executive 
Service  physicians  are  paid  about  half  as  much  as  their  academic 
counterparts.     Other  NIH  doctoral  staff  who  belong  to  the  Senior 
Executive  Service  are  paid  19  percent  less  than  comparable 
positions  in  research-intensive  universities.     Furthermore,  the 
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gap  in  compensation  between  the  NIH  and  American  medical  schools 
is  increasing.     In  1982,  our  medical  officers  who  were  in  the  SES 
were  paid  $39,000  less  than  their  counterparts  in  American 
medical  schools.     Today  that  gap  has  widened  to  $99,000.     Many  of 
our  senior  scientists  are  considering  whether  to  remain  with  NIH 
because  of  these  salary  considerations. 


Our  situation  can  best  be  illustrated  by  the  results  obtained 
from  a  survey  NIH  recently  conducted  of  employment  offers  that 
have  been  made  to  our  permanent  scientific  staff  within  the  last 
two  years.     Approximately  one  quarter  of  our  permanent  doctoral 
level  scientists  and  science  managers  responded  to  this  survey. 
Of  the  senior  physicians  who  responded,  83  percent  reported 
receiving  one  or  more  offers  ranging  from  $100,000  to  $500,000. 
The  average  employment  offer  was  $166,000;  approximately  twice 
what  they  are  making  at  NIH.     Among  senior  non-physician  doctoral 
staff,   54%  received  employment  offers  of  at  least  $10,000  more 
than  their  NIH  salary.     The  average  offer  was  $105,000,  which  is 
50  percent  higher  than  they  are  now  earning.     With  offers  of  this 
magnitude,  NIH  can  expect  to  lose  a  substantial  number  of  key 
senior  research  scientists  and  science  managers. 
I  share  Mr.  McFee's  pleasure  with  President  Bush's  recent 
proposal,  "The  Senior  Executive  Salary  Act  of  1989,"  which  would 
provide  higher  salaries  to  employees  in  positions  requiring 
specialized  and  critical  skills  and  an  8-25  percent  raise  for 
Senior  Executive  Branch  officials  generally. 
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The  compensation  gap  has  also  made  recruitment  exceptionally 
difficult.     For  example,  since  1980  NIH  has  not  been  able  to 
recruit  a  single  research  scientist  into  the  Senior  Executive 
Service  from  the  private  or  academic  sectors  to  engage  in  the 
independent  conduct  of  a  clinical  or  basic  biomedical  research 
program.     In  1980,  NIH  had  108  intramural  research  scientists  in 
the  SES.     Since  then,  we  have  had  61  vacancies,  and  have  been 
able  to  fill  only  30,  all  from  within  the  Government.     This  is 
not  an  optimal  situation.     To  assure  fresh  leadership  and 
innovation,  we  need  to  be  able  to  hire  scientists  from  outside  of 
the  Government.     In  addition,  there  are  numerous  cases  of  top 
candidates  who,  after  expressing  substantial  interest  in  senior 
positions  at  NIH,  withdrew  from  consideration  because  we  could 
not  offer  an  adequate  salary  or  benefits.     Among  these,  a  large 
number  of  prominent  candidates  for  five  different  Institute 
Director  positions  declined  further  consideration  because  NIH 
could  not^atch  their  current  salaries  and  benefits.     During  this 
same  period  of  time,  over  twenty  prestigious  senior  scientists 
expressed  interest  in  positions  for  which  NIH  was  recruiting. 
All  declined  further  consideration  because  they  were  currently 
earning  salaries  ranging  from  20  to  263  percent  more  than  NIH 
could  pay. 

During  the  last  year,  NIH  has  also  attempted  to  recruit  such 
senior  staff  as:  a  pharmacologist  to  conduct  AIDS  related  drug 
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analysis  studies;  a  scientist  to  undertake  research  in  nerve 
regeneration;  a  cancer  radiation  therapist;  and  several 
physicians  in  a  variety  of  much  needed  surgical  specialties, 
including . general  cancer,  and  thoracic  and  neurosurgery.     NIH  was 
not  successful  in  filling  any  of  these  positions  owing  to 
inadequate  compensation.     As  a  result,  a     umber  of  promising 
laboratory  and  clin_al  research  initiatives  have  not  been 
pursued,  and  several  other  existing  programs  have  been  curtailed. 
While  this  may  not  preclude  research  in  these  areas  by  other 
organizations,  the  cumulative  loss  undermines  the  overall 
strength  of  the  NIH. 

It  is  not  difficult  to  understand  how  these  salary  differentials 
with  the  private  sector  also  affect  our  ability  to  retain  senior 
staff.     While  many  senior  staff  remain  at  NIH  because  of  its 
fundamental  mission  and  its  unparalleled  reputation  for 
scientific  excellence,  recruiters  from  academia  and  industry  make 
highly  attractive  offers  to  our  senior  staff  that  only  too  often 
are  accepted. 

In  the  last  ten  years,  NIH  has  suffered  a  net  loss  of  28  percent 
of  the  108  intramural  research  scientists  who  originally  entered 
the  Senior  Executive  Service.     All  left  NIH  to  accept  positions 
in  academic  institutions,  industry,  and  independent  research 
laboratories  at  salary  increases  ranging  from  50  to  300  percent. 
In  the  last  six  years,  NIH  lost  a  Deputy  Director  and  several 
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Institute  Directors  due  in  part  to  salary  considerations. 
Recently,  a  number  of  prominent  scientists  have  left  NIH  due  in 
part  to  salary  considerations.     These  losses  include  one  of  the 
country's  foremost  experts  in  breast  cancer,  and  the  individual 
responsible  for  managing  a  program  which  included  a  national 
network  of  cooperative  groups  which  conduct  clinical  research  on 
new  treatments  for  cancer. 

A  recent  independent  study  of  the  NIH  intramural  research 
programs  conducted  by  the  Institute  of  Medicine  of  the  National 
Academy  of  Sciences  confirms  our  findings.     In  this  report,  the 
Institute  of  Medicine  states,  "The  reduction  in  the  number  of 
senior  researchers,  the  increasing  age  of  those  remaining,  the 
failure  to  successfully  recruit  from  outside,  and  the  evidence  of 
generally  noncompetitive  salaries  justifies  NIH  concerns  about 
their  future  ability  to  recruit  and  retain  senior  researchers  and 
research  administrators.     This  is  particularly  serious  since  many 
of  the  current  researchers  are  approaching  retirement  age." 

One  of  the  Institute's  recommendations  was  that  "Congress 
authorize  NIH  to  develop  and  implement  a  personnel  demonstration 
project  tailored  to  overcome  the  deficiencies  of  the  current 
system."    The  Institute  of  Medicine  suggested  that  the  plan 
feature  simplified  hiring,  classification,  and  pay 
administration,  similar  to  the  demonstration  project  now  being 
conducted  by  the  National  Institute  of  Standards  and  Technology. 
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The  Institute  of  Medicine  also  recommended  an  occupation-specific 
p=y  standard,  based  on  surveys  of  market  comparat liity;  the 
ability  to  exceed  Federal  pay  ceilings  in  justifiable 
circumstances;  portability  of  retirement  benefits  between  non- 
Federal  employment  and  the  NIH:  and  a  limit  on  personnel  services 
costs,  in  lieu  of  employment  ceilings,  as  a  way  of  controlling 
personnel  costs. 

Equally  important  is  the  adverse  effect  an  inadequate  pay  scale 
has  had  on  our  junior  and  mid-level  scientists.     NIH  is 
relatively  successful  in  recruiting  and  developing  bright  and 
promising  post-doctoral  research  scientists.     Our  employment 
trends  indicate  that  as  these  scientists  progress  and  begin  to 
encounter  salary  compression  due  to  pay  limitat-ons  in  the  senior 
ranks,  they  leave  the  Government  just  as  they  are  entering  the 
peak  of  their  careers.     For  example,  within  the  last  year,  salary 
considerations  have  led  several  prominent  mid-level  scientists  to 
leave  NIH,  including  physicians  specializing  in  Oncology, 
Pathology,  Neurology,  Dermatology,  and  Critical  Care  Medicine. 
NIH  encourages  this  to  some  degree  because  it  fosters  cross- 
fertilization  of  ideas  between  NIH  and  the  academic  community, 
and  allows  NIH  to  bring  in  a  new  cadre  of  young  bright  scientists 
with  fresh  ideas.     However,  we  expect  that  a  continued  limitation 
on  the  pay  of  senior  level  staff  may  accelerate  this  trend.  If 
this  occurs,  NIH  will  have  fewer  available  well  trained  mid-level 
researchers  to  advance  to  senior  leadership  positions. 


My  views  also  are  supported  by  the  recent  report  of  the  National 
Commission  on  the  Public  Service.     The  Commission  sounded  an 
alarm  that  the  noncompetitive  salaries  of  the  Senior  Executive 
Service  are  undermining  the  Government's  vital  science  programs. 
The  report  warned  that  the  failure  to  increase  these  salaries 
will  substantially  diminish  the  ability  to  recruit  and  retain  the 
highest  quality  biomedical  researchers,  engineers,  and  other 
senior  career  executives  who  manage  essential  services  in  the 
Government.     The  report  suggests  that  the  urgency  of  raises  for 
career  Senior  Executives  may  be  even  more  critical  than  salaries 
for  elected  and  politically  appointed  officials.     The  Commission 
recommended  "prompt  action  by  the  President  and  Congress  to  raise 
the  cap  on  the  Senior  Executive  Service,  even  if  this  means  that 
their  pay  in  some  instances  could  exceed  that  being  received  by 
the  political  appointees  above  them." 

NIH  offers  advantages  that  for  many  researchers  have  offset  the 
salary  differential.     These  include  the  intellectual  stimulation 
and  prestige  of  being  a  part  of  NIH,  scientific  freedom  to  choose 
their  own  research  pursuits,  access  to  state-of-the-art 
equipment,  freedom  from  administrative  and  teaching 
responsibilities,  and  opportunities  for  rewarding  associations 
with  outstanding  scientists  within  many  disciplines.  Some 
opportunities  also  exist  for  consulting,  although  they  are 
subject  to  restrictions,  and  very  few  NIH  employees  earn  the 
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maximum  of  $25,000  per  year.     However,  in  the  face  of  the 
widening  salary  gap,  these  advantages  become  less  compelling. 

Our  recruitment  and  retention  difficulties  are  occurring  at  a 
time  of  great  challenge  and  opportunity  in  the  biomedical 
sciences.     If  NIH  is  to  meet  this  challenge,  it  is  vital  that  we 
have  a  core  of  top  caliber  senior  researchers  and  science 
managers  who  will  provide  the  necessary  innovation  and 
leadership.     To  do  so,  NIH  must  have  the  flexibility  and  capacity 
to  compete  nationwide  for  the  best  available  scientific  talent. 
In  the  closing  remarks  of  its  report     the  Institute  of  Medicine 
stated  "that  personnel  problems,  both  those  relating  to 
compensation  and  the  overall  personnel  system,  are  compromising 
the  ability  of  NIH  to  recruit  and  retain  scientists  of  the 
highest  quality."     I  firmly  believe  that  a  resolution  to  these 
problems  is  essential  to  restoring  NIH  to  a  fully  competitive 
posture  and  demonstrating  the  commitment  of  the  Federal 
Government  to  maintaining  a  first-class  biomedical  research 
program. 

Mr.  Chairman,  this  concludes  my  prepared  statement.     I  would  be 
pleased  to  answer  any  questions  that  you  or  other  members  of  the 
Committee  may  have. 
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